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REVIEW of the American dental literature on nasoalveolar cysts reveals that 
A only four eases were reported within the last twenty years. Rosenberger* 
reported that this type of eyst occurred in a Negro female patient, and 
Thoma** reported three cases in which all the patients were Negroes. The 
patient in the ease to be reported here was a Caucasian woman. 


CASE REPORT 


J. S., a 70-year-old Caucasian woman, complained of a swelling of the right side of 
the face and stated that she was unable to wear her full-denture prosthesis. 


History of Present Illness.—The patient had been aware of the swelling over the right 
side of her face and upper lip area for the past fifteen years. The swelling had remained 
about the same size during that period. For the past three years the patient had been unable 
to wear her upper denture because of a swelling in the superior labial fold area. Two years 
prior to admission the mass was aspirated by the patient’s private physician and reportedly 
contained pus. At the time of admission, there had been a recurrence of this swelling, 
and the patient wanted the mass removed. 

Past Medical History.—Past illnesses included only the usual childhood diseases. 


Physical Examination.—The patient was a 70-year-old, obese, well-developed, well- 
nourished white woman in no acute distress. There was an obvious asymmetry of the right 
side of the face, with fullness of the cheek, elevation of the right ala of the nose, and a 
distortion of the nasolabial fold. The swelling measured about 4 em. in diameter, and it 
was not attached to the skin. The swelling was located over the right piriform aperture 
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of the nose and extended moderately into the right nasal cavity and the right sublabial 
fold. It was nontender, soft, and fluctuant. (Figs. 1 and 2.) The right nostril was dis- 
torted by the mass; the nasal septum was straight, and antral examination by trans- 
illumination was negative. The mouth was completely edentulous, and there was a protrusion 
of soft-tissue swelling in the right canine vestibular region. The remainder of the oral 
examination and the examination of the neck revealed no abnormalities. 


Figs. 1 and 2.—Clinical photographs showing swelling of right side of face. Note elevation of 
right ala of nose, distortion of right nasolabial fo!d, and bulging into right nasal cavity. 


The general physical examination of the patient yielded no remarkable findings, and 
the laboratory examinations (urinalysis, white blood count, hematocrit, estimated sedimenta- 
tion rate, and blood smear differential) were all within normal limits. The Kahn and 
Wassermann tests for syphilis were negative. 


Clinical diagnosis; Nasoalveolar cyst. 
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X-ray Examination.—Radiographs of the paranasal sinuses revealed no communication 
involvement of the sinuses by the nasoalveolar cyst. There was no evidence of any bony 
sion adjacent to the sinuses, and no bony destruction was seen in the nasal region. 


Operation.—After adequate premedication, the patient was prepared in the usual man- 

and a sterile head drape and body drape were applied. The right infraorbital nerve 
(| the right posterosuperior maxillary nerve and its palatal branches were blocked with 1.5 
r cent Primacaine hydrochloride with 1:100,000 epinephrine. The lip was retracted from 
er the area of the nasoalveolar cyst. A No. 15 Bard-Parker knife was used to make an 
cision in the superior labial fold from about the midline posteriorly to the right second 
emolar region. The cyst was exposed by blunt and sharp dissection. The cyst appeared 
uish in color and had been encapsulated by the sublabial musculature (Fig. 3). As the 
ssection was carried superiorly, it was noted that the cyst was adherent to the floor of 
During this phase of the dissection, a slight perforation was made into 

nasal cavity. The cyst was inadvertently perforated, and 20 c.c. of yellowish brown 
icoid material was discharged. After the cyst had been completely removed, the nasal 
rforation was closed with 00000 nylon sutures. The bone underlying the site previously 
cupied by the eyst was inspected, and it was noted that no bony erosion had taken place. 


e nasal cavity. 





Fig. 3.—Sublabial incision and reflection of overlying tissues showing cystic lesion. 


The sublabial incision was- closed with 00000 nylon interrupted sutures. Following removal 
of the cyst, it was noticed that the nasal cavity, which had been partially blocked by the 


cyst, was now completely patent. The patient tolerated the procedure well and was sent back 


to the ward in good condition. 


Pathology Report.— 

Gross; The formalin-fixed specimen consisted of one gray-brown cystic structure 
which measured 4 by 1.5 by 0.6 em. The cystic structure had no content and was lined 
by a grayish tan and dark grayish brown membrane. The wall of this membrane measured 
0.1 em. at its greatest thickness. A small amount of grayish tan tissue attached to the 
external surface of the sac measured 0.8 cm. in length and 0.3 cm. in diameter (Fig. 4). 
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Microscopic; The section consisted of corrugated masses of soft tissue. Some were 


lined by squamous epithelium and others by -pseudostratified columnar ciliated epithelium. 


The wall was composed of loose, edematous, connective tissue. Foci of plasma cells, con- 
gestive capillaries, and foci of hemorrhage were noted (Fig. 5). 


Diagnosis*: Consistent with nasoalveolar cyst. 


~jross pathologic specimen of 


5.—Typical microscopic section of nasoalveolar cyst showing lining of pseudostratified 
columnar ciliated epithelium. 


*By T. E. Bolden and Joseph P. Weinmann. 
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Postoperative Course-—On the second postoperative day there was a moderate amount 
swelling of the tissues overlying the operative site. On the third postoperative day, the 
elling had subsided and only slight edema of the lip and cheek was present. On the fourth 
stoperative day the intraoral and nasal sutures were removed and the patient was dis- 
arged from the hospital. When the patient was seen two weeks after the operation, the 
niour of the face and nose was normal. The patient was able to wear her dentures and 


quite comfortable. The three-year follow-up shows no recurrence of the cyst. 


SCUSSION 

In miecroseopie appearance this nasoalveolar cyst presents a slight varia- 
on from other eases reported.’* It is in agreement with Thoma’s® findings, in 
at the epithelial lining was made up partially of pseudostratified columnar 
iliated epithelium and partially of cylindrical types of epithelium. We feel 
iat the explanation of this may be that the cyst lining was undergoing 
ietaplasia or that the lining was derived partially from respiratory epithelium 


nd partially from oral epithelium as reported by Thoma.° 


SUMMARY 


Clinically, the patient may present an asymmetry of the face, and a swelling 
in the floor of the nasal vestibule may be observed. The eyst will be smooth, 
mobile, and nontender if it is not infected. It will be on bone and not in it, 
since this type of cyst does not erode the bone. Surgical excision of the cyst 


is the treatment of choice. 
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AN UNUSUAL RADIUM MOLD 


Manawel Araiche, D.D.S., Rochester, N. Y. 


INTRODUCTION 


HE field of maxillofacial prosthetics assumes increasing importance as tumor 
f feotene becomes more daring. Prosthetic appliances of unusual design are 
often needed for rehabilitation of patients, as well as for treatment purposes 
when therapy includes a combination of radiation and surgery. The dentist, 
with his special training and developed skills, can play an important role as 
a member of the health team that treats tumors of the head and neck. The fol- 
lowing is a case report in which a special radium mold had to be constructed 
and held accurately in place so that specific areas of residual maxillary sinus 
tumor would receive the precaleulated amount of radiation. 


CASE REPORT 


History and Surgery—On May 20, 1957, a 53-year-old edentulous white man was 
referred by his dentist to Dr. Gertrude Bales of the Ear, Nose and Throat Division of Strong 
Memorial Hospital for treatment of a draining fistula in the second molar region of the 
right maxilla. The case history revealed that the fistula had been draining for seven years 
without a cause having been established. Otherwise, the patient was in excellent health. A 
Caldwell-Lue operation was performed by Dr. Bales, and a frozen section revealed squamous- 
cell carcinoma of the maxillary antrum. n 

The case was then reviewed by Dr. Sherman of the Department of General Surgery and 
Dr. Rubin, chief of the Radiation Therapy Department, who decided to follow the plan 
described by Larson and Martensson! of Sweden, who reported a higher five-year survival 
rate when surgery was combined with preoperative radiation therapy. The tumor was given 
a course of external radiation of 4,000 r. Five weeks later Dr. Sherman performed an 
operation involving excision of the right maxilla and zygoma and exenteration of the orbit. 
Biopsy specimens from six different parts of the operative field were taken, and a split- 
thickness graft was placed. Residual tumor was found in the ethmoid and sphenoid sinus 
regions and along the medial and lateral walls of the orbit. The frontal biopsy was also 
positive but, on repeat, proved negative. This area, however, was left as a suspected area 
of residual tumor (Fig. 1). 

The patient tolerated the procedure well. Five days postoperatively the Oral Surgery 
Department was called upon to construct a temporary obturator and an appliance which 
would fit the surgically created cavity accurately, thus maintaining a precise positioning of 
the radium needles. 


From the Division of Clinical Dentistry of the Department of Dentistry and Dental Re- 
search, University of Rocester School of Medicine and Dentistry. 
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Construction of the Mold.—On the eighth postoperative day construction of the mold 
s undertaken. The patient could open his mouth no more than 1.5 em. A roentgenogram 
the condyle showed no sign of motion in the open position. This was attributed to post- 
rative scarring. 

A preliminary impression of the left maxilla and as much as possible of the void on 
» right side was taken with alginate. On setting, it was inspected through the orbit and 
noved. A thicker mix of alginate was then added over the original impression and again 
aced in the patient’s mouth. The purpose of this was to seal any passages from the oral 
vity into the pharynx. A metal bar, 1 mm. in diameter, was then introduced through 
. orbit and sunk into the alginate, the top of the bar coming to the level of the former 


bital floor. 





einem n. 





Fig. 1.—Anterior view of patient. 


The impression was left in the patient’s mouth, with an assistant holding it, and a 
thin mix was prepared and poured through the orbit. This was left to set, and the re- 
maining space to the roof of the orbit was filled with a still thinner mix injected by means 
of a syringe and a No. 16 needle. A cut was made with a scalpel at the level of the floor 
of the orbit and the upper piece was then removed. The bar was located and also removed 
with long pliers. Going through the mouth as high as possible, a cut was made in the 
alginate on the right, extreme care being taken not to injure the tissues. The impression 
tray with some attached alginate was extracted. The remaining part was then slowly moved 
down by finger pressure through the orbit. From the oral cavity the section was cut in 
two pieces and removed. The whole impression was easily reconstructed, with the bar put 
in place and another bar introduced to hold the top part. 

The impression was flasked in a suitable rectangular box, as there was no flask of suf- 
ficient size available. The impression material was removed and the cavity was packed with 
cold-curing acrylic (Fig. 2). 

The regions where the residual tumor was biopsied were then marked on the mold, 
and the mold was thinned to reduce its final weight. The mold was cut into three pieces: 
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orbital, zygomatic, and oral (Fig. 3). The marked areas, located mainly on the medial 
part of the mold, were not disturbed. When this appliance was put in position, a piece at 
a time, it was found to drop because of its weight. This would have disturbed the whole 


concept of accurate irradiation of residual tumor tissue. Cranial anchorage was decided upon, 


Fig. 2.—Mold before cutting. Fig. 3.—Mold in three segments. 


Fig. 4.—Patient with mold in place. 


and a headcap with rigid lateral bars was constructed. Two other rigid bars were implanted 
in the oral portion of the mold (Fig. 4) and connected to the headeap. The mold was held 


accurately in place by this method. 
It was calculaied that the residual tumor tissue would require a dose of about 6,000 
mg. hours. For this, needles were implanted in the orbital and zygomatic portions of the 
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nold. A total of 70 mg. of radium in the former and 25 mg. in the latter, was inserted. 
tefore the radium was placed, it was suggested that those who were to insert and remove 
e mold should practice the procedure until the operation, including the cranial fixation, 

uld be performed in less than forty-five seconds. The dose was administered in twelve 
: jur-hour applications. The patient tolerated the whole treatment well and was exceptionally 
operative (Fig. 4). 

A maxillary obturator with teeth and a mandibular denture were then constructed for 
ie patient. An artificial eye with hard and soft acrylic simulating the skin around the 
rbit was also constructed. The entire extraoral prosthesis was held in place by an ad- 
esive. As shown in the photographs, there was not much loss of skin around the orbit, 

none of the other devices (for example, magnets or clasps) could be used. The latter 
ppliances would entail the adding of a third intermediary piece which, with the limited 
pening of the patient’s mouth, would be impossible. Attachment of the artificial eye 
) the patient’s glasses was discussed and tried, but the configuration of the orbital defect 


nade it impossible to get a satisfactory result. 








Fig. 5. Fig. 6. Fig. 7. 
) Patient after twenty-seven months. 

Fig. 6.—Patient with eye prosthesis. 

Fig. 7.—Patient with eye prosthesis and glasses. 


COMMENTS 

After four years, the patient is still in good general health and shows 
no signs of recurrence (Figs. 5, 6, and 7). It is highly probable that accurate 
radiation therapy which was made possible by the construction of this mold, 
contributed notably to the success of treatment. 

We express our thanks to Drs. Gertrude Bales, Charles Sherman, and Phillip Rubin 


for permission to publish this case. 
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AN AMELOBLASTOMA OF THE MANDIBLE, COMPLICATED 
BY SYPHILIS 


Stephen P. Mallett, D.M.D., Boston, Mass. 


CASE REPORT 

16-YEAR-OLD girl first noticed a swelling at the angle of her right mandible in November, 

1943. There were intervals of considerable pain, mostly at night. The patient’s 
physician first made a diagnosis of mumps but later told her to see her dentist. 

The patient’s dentist took roentgenograms of the teeth (Fig. 1), extracted the two 
right mandibular molars, and referred the patient for diagnosis and surgical excision of 
what he considered to be a tumor of the jaw. 

The clinical appearance indicated a moderately tender swelling beneath the right 
angle of the mandible, involving the submaxillary gland. Intraoral examination showed 
a draining sinus in the center of the ridge in the region of the third molar, with pus evident 


on pressure. 


Fig. 1.—Dental roentgenogram showing periapical infection and cystic areas of mandible. 


Past History—The patient stated that she had recently been bothered by peculiar 
pains in her eyes and that she had had gland trouble all her life, but that she had been 
well until about two weeks earlier when her teeth became sore. Following the tooth extrac- 
tions, skin lesions appeared on the patient’s body and she felt lame and stiff. The maculo- 
papular lesions were evident on the inner surfaces of the forearms. They were not itchy, 
and they somewhat resembled early measles in their pinkish color. The patient’s first 
menstrual period occurred when she was 13 years of age, and her periods had been varying 
from one month to another. There was no history of tuberculosis, chickenpox, measles, 
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1umps, or typhoid fever. The girl’s father and mother were living and well. Her father 
as one of sixteen children (four females and twelve males, all living and well), The 
itient has one younger sister, living and well. The patient had been told that she had 
alvular heart disease, which she doubted, and she had obeyed instructions to avoid 
vimming and to limit herself to three cigarettes a day. The mother reported that the 
atient had been a rather unruly child at home and that she had left high school in her 
inior year because she was “tired of school.” Her appearance was that of a sullen country 
rl who was unwilling to converse and quite fearful. 


Course of Iliness.—Because of the skin rash, the patient was referred to a medical 
msultant, whose report included the following information: The temperature was 99.4° F. 
ere was a skin rash on the inner aspects of the thighs and forearms. A mild general 
andular enlargement was evident, especially in the right submaxillary space where it 
easured 2 by 3 em. The tonsils were large and swollen, the thyroid was normal, and 
e lungs were clear. Fluoroscopic examination disclosed that the lung fields were clear 
id the heart was normal in size and outlines. The abdomen was normal, and the spleen 
as not felt. The genitals were not examined because of resistance on the part of the 


atient. The extremities and reflexes were normal. 
Laboratory findings reported by the medical consultant were as follows: 


Red blood count—3,750,000 

Hemoglobin—70 per cent 

White blood count—8,500 

Smear—77 per cent polymorphonuclear leukocytes, 16 per cent lymphocytes, 

4 per cent monocytes, 1 per cent basophils, 2 per cent eosinophils 

Red blood cells showed moderate achromia 

Sedimentation rate—31 mm. per hour 

Hinton test—positive 

Urine—specific gravity, 1.020; albumin, 0; sugar, 0; pH, 6.3; sediment—squamous 

epithelial cells, 5 white blood cells per high-power field. 

It appeared that the rash and the swellings were caused by syphilis, with the jaw 
tumor coincidental. The patient was sent home to have the syphilis treated prior to surgical 
removal of the jaw tumor. Her local dentist irrigated the jaw wound intraorally three 
times a week. 

Operation.—In four weeks the rash had disappeared, and no swellings were evident 
except in the right submaxillary area. The patient was hospitalized for removal of the 
tumor. After general anesthesia had been induced, an incision was made in the retromolar 
space from an intraoral approach. The flap was reflected, and a mass with the typical ap- 
pearance of an ameloblastoma was excised without difficulty. The wound was dressed once 
during the patient’s hospital stay of four days. Dressings and irrigations were continued 
by the local dentist until the patient could care for the wound with rinses. 


Pathologist’s Report.— 
Gross examination: The specimen consisted of teeth and some masses of tissue. The 


mass, which measured 3.3 by 2 by 1 em., was made up of various tissues—some very hard 
and bony; others cystic with clear, serous fluid. There was no definite form to the mass. 


Microscopic examination: Sections showed granulating tissue with chronic inflammation 
in some areas, but in other areas the tumor was composed of ameloblasts in follicular 
arrangement. Islands of tumor were surrounded by dense fibrous tissue stroma, with no 
evidence of rapid growth. 

Diagnosis: Scirrhous and cystic ameloblastoma (Fig. 2). 


This patient has had annual x-ray and clinical examinations for 7 years, and there 


has been no evidence of recurrence (Fig. 3). 
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Fig. 2.—Lateral-jaw roentgenogram showing mandibular second molar migration, impacted 
and unerupted third molar, and cystic area. 


Fig. 3.—Lateral-jaw roentgenogram made seven years after excision of tumor. There is no 
evidence of recurrence, and healthy bone is apparent. 
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MMARY 
\ case of “jaw tumor” referred by the patient’s dentist found to be 
ameloblastoma. The patient had a skin rash, which laboratory examination 
Antisyphilitiec treatment was given for 
Annual clinical and roent- 
This case 


oved to be a syphilitic infection. 


nographie examinations for seven years showed no recurrence. 
istrates the necessity of visual, clinical, adequate x-ray, and in some cases 
boratory examinations before the performance of contemplated surgical pro- 
dures. 
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EXODONTIA 


FULL-MOUTH EXTRACTIONS IN A HEMOPHILIAC PATIENT 


Report of a Case 


William B. Linenberg, D.D.S., M.S.D.,* Augusta, Ga., and 
H. James Harpole, D.DS.,** Atlanta, Ga. 


INTRODUCTION 


OF peeing is a hemorrhagic disease caused by a deficiency of antihemophilic 
globulin (AHG).* The disease is a constitutional anomaly of blood coagula- 
tion which depends on the hereditary transmission, by the female, of a sex- 
linked, recessive gene and is characterized by a lifelong tendency to prolonged 
hemorrhage as well as a markedly delayed coagulation time in affected males.’ 

In 25 to 35 per cent of the cases,’ no definite family history can be estab- 
lished because the disease has gone unrecognized in the past or because its ap- 
pearance in the patient is a new event, possibly the end result of a gene muta- 
tion. Such a phenomenon may also be responsible for the rare occurrence of 
hemophilia in the female patient.*~° 

The factors or genes responsible for the development of hemophilia are 
contained in the X chromosomes of the reproductive cells.’ The disease is 
limited to the male, but it is transmitted from the male through an unaffected 
daughter to a grandson. The sons of an affected male are normal themselves 
and cannot transmit the defect to any of their descendants. The daughters of 
an affected male, all outwardly normal, are capable of transmitting the trait as 
an evident defect to half of their sons and as a recessive or hidden characteristic 
to half of their daughters (Fig. 1). 

The fundamental abnormality is that the coagulation time of the blood is 
greatly delayed. Many studies have shown that this is not due to a lack of 
fibrinogen but that there is some defect in the factors or processes leading to 
thrombin formation.’ Recent work has directed attention to the plasma.® 


*Formerly resident, Department of Oral Surgery, Grady Memorial Hospital, Atlanta, 
Georgia. At present, Captain, Dental Corps, USA, Oral Surgeon, United States Army Garrison, 
Fort Gordon, Georgia. 

**Chief, Department of Oral Surgery, Grady Memorial Hospital. 
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In the blood coagulation mechanism, a number of plasma proteins partici- 
te in the process of coagulation. Antihemophilic globulin (AHG), plasma 
romboplastin component (PTC), plasma thromboplastin antecedent (PTA), 
d others take part in the preliminary formation of the thromboplastin.* Agents 
we directly involved in the formation of thrombin after thromboplastin has 
en produced are prothrombin (the substrate), the labile factor, the stable 
ctor, and, finally, fibrinogen. Calcium exerts a multiple effect on the coagula- 
in process, entering practically all its phases. In addition, many intermediate 
sents are formed by the interaction of the elementary factors just listed. 


Hemophiliac Male + Normal Female 
(X) ¥ x xX 
XX ~- — 
(X) X Conductor daughter 
(X) X Conductor daughter 
X Y Normal son 
X Y Normal son 





Normal Male + Conductor Female 
x Y¥ (xX) x 
_ ~- _ 
(X) X Conductor daughter 
X X Normal daughter 
(X) Y Hemophiliac son 
X Y Normal son 
(X) Hemophiliac gene or factor. 





Fig. 1.—Transmission of hemophilia. 


Stefanini and Dameshek' have produced a working theory of blood coagula- 
tion as a two-phase, multiple-step process. The first, or slow, phase consists of 
two steps. During step 1, antihemophilic globulin and the platelet thrombo- 
plastin factor reaet together (probably in quantitative proportions) to form 
thromboplastin. Plasma thromboplastin component, plasma thromboplastin 
antecedent, and perhaps other factors probably accelerate this reaction. In 
step 2, thromboplastin reacts with the stable factor and calcium. The resulting 
complex with the labile factor forms an agent (prothrombinase) which converts 
prothrombin to thrombin. This reaction induces the formation of a minimal 
amount of thrombin, which is not sufficient to initiate the clotting of fibrinogen 
hut is sufficient to initiate the autocatalytie, accelerated phase of the coagulation 
process. 

The second, or accelerated, phase is composed of multiple ill-defined steps 
which, for reasons of simplicity, are divided into three steps. In step 3, the 
mechanisms that will lead to the autocatalytic-like mechanism are developed. 
The labilizing effect of thrombin on platelets causes more and more liberation 
of the thromboplastie factor and thus greatly enhances the speed of formation 
of thromboplastin. Thrombin also converts the labile factor into the serum ac- 
celerator. The formation of thrombin from prothrombin (step 4) appears greatly 
enhanced by the activity of the serum accelerator. Thrombin is now formed in 
large amounts and quickly converts the fibrinogen to fibrin (step 5). 
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The duration of the slow phase covers most of what represents the blood 
clotting time. The accelerated phase is quickly over (Fig. 2). 
Thus, the fundamental defect in hemophilia is that of incomplete evolution 
of thromboplastin during the process of blood coagulation, with a resultant im 
perfect utilization of prothrombin and a slow formation of thrombin. 


SLOW PHASE 


° ‘ies , Tissue 
. Antihemophilic Globulin’ pjasma Thromboplastin Component | 
— Thromboplastin 


Jf . 
Platelet Thromboplastic Plasma eee Antecedent, 


Factor 








Thromboplastin + Ca + Stable Factor 
Labile Factor 











L 
Converting Complex (Prothrombinase) 


2. Prothrombin — Thrombin 
Ca (small amounts) 





ACCELERATED PHASE 
Labilizing Effect on Platelets — Liberation of More Platelet Factors 
3. Thrombin @ 


Labile Factor — Serum Accelerator 





Thromboplastin + Ca + Stable Factor 
Serum Accelerator 











1 
Converting Complex (Prothrombinase) 


> Thrombin 
Ca—Platelet Factor 1 (large amounts) 





4. Prothrombin 


Thrombin 
— Fibrin 





5. Fibrinogen 
Platelet Factor 2—Ca 


Fig. 2.—Blood coagulation as a two-phase, multiple-step process. 


According to Quick,’ a diagnosis of hemophilia depends on the triad of (1) 
a history of bleeding in a male patient, beginning early in life, (2) abnormal 
bleeding in other male members of the family in accordance with the character- 
istic hereditary pattern, and (3) a prolonged clotting time and positive reactions 
to other laboratory tests (such as the prothrombin-consumption test, the throm- 
boplastin-generation test, and the direct determination of the antihemophilic 
globulin level) which indicate a deficiency of antihemophilie globulin in the 
plasma. 

The average person with hemophilia attests to the facet that the dentist is 
unwilling to treat him. Thus, the hemophiliae patient is forced to wait until 
he reaches a point of dental neglect where treatment becomes an emergency 
matter. 

For this reason, we are reporting the ease of a hemophiliae patient who had 
twenty-three teeth extracted—eleven on the first day and twelve on the second 
day. A review of the literature cites only one instance’ in which so many teeth 
were extracted in so short a period of time. 
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In this ease, the patient was given transfusions of fresh frozen plasma. The 
sma is separated from the whole blood by centrifuging within an hour or 
, of collection. It is frozen immediately at —20° C. until needed. Such plasma 
s not always maintain its antihemophilic globulin activity, but if used within 

week following collection it is usually satisfactory. It should also be noted 
t fresh frozen plasma seldom reduces bleeding to the normal level.* 


SE REPORT 

An anemic-looking 36-year-old white man with hemephilia was admitted to Grady 
norial Hospital on May 28, 1960, because he was vomiting blood and passing dark, tarry 
‘Is. 

Past History—The patient had been aware of his antihemophilic globulin deficiency 
\ophilia since the age of 7. His older brother had the same condition. 

In 1950 the patient was hospitalized for the extraction of five teeth. He received five 
ts of blood and remained in the hospital six weeks because of intermittent hemorrhage. 
1958 he was admitted to Grady Memorial Hospital for treatment of a bleeding peptic 
er. Since that admission, he had been quite comfortable and free of ulcer symptoms 
ept for one episode in September, 1959, which was controlled with antispasmodies and 
ali. 

In the past two years, he had been treated on numerous occasions for hemarthrosis in 
knees and elbows. The bleeding was stopped each time by the administration of 200 to 

10 c.c. of fresh frozen plasma. The patient now had deformities of the knees and elbows, 
ith considerable limitation of movement. Attempts to stabilize the joints with braces had 
en unsuccessful because of pressure hematomas. Despite this, the patient had maintained 
responsible position as an office manager. 

Present Illness.—On May 24, 1960, the patient began having cramping, lower abdominal 
pain, and he vomited once. No blood was present in the vomitus. Since that time, the 
patient had continued to have intermittent cramping, lower abdominal pain. On May 27, 
1960, he vomited four times, and each time the vomitus contained bright red blood. He also 
ad passed ten black, tarry stools in the last four days. 

The admission diagnosis included (1) hemophilia—antihemophilie globulin deficiency, 
2) hematemesis and melena from bleeding peptic ulcer, (3) hemarthritie deformities of 
knees and elbows, and (4) severe dental caries. 

As soon as the patient was hospitalized, he was given a transfusion of one unit of fresh 
whole blood. On that same evening, he was given 175 ¢.c, of fresh frozen plasma. 

Laboratory Findings.—On admission, blood studies revealed a white blood cell count of 
7,150 and a hematocrit of 30 mm. The clotting time was 11 minutes, and the bleeding time 
was 2 minutes and 15 seconds. The serologic examination was negative. 

The urinalysis was essentially negative, and the urine had a specific gravity of 1.008. 
Examination of the feces showed a ++++ guaiae reaction. 

Chest roentgenograms were negative. 

Blood pressure, pulse, and respiration were within normal limits. 

On May 29, 1960, the patient was given another unit of fresh whole blood and 50 e.c. 
of fresh frozen plasma. His hematocrit was 34 mm. and he had a ++ guaiae reaction. 

By the following day (May 30, 1960), the hematologist thought the gastrointestinal 
bleeding was under control. He also advised accepting the risk of removing the remaining 
twenty-three cariously involved teeth, 

On that same day the patient was given another unit of fresh whole blood and 100 e.c. 
of fresh frozen plasma. As his hematocrit was still 34 mm., it was thought best to start the 
extractions on the next day. 

Treatment and Course.—On May 31, 1960, the patient was given 100 c.c. of fresh frozen 
plasma prior to the extractions. He was given oral premedication consisting of 100 mg. of 
hydroxyzine hydrochloride and 0.6 mg. of atropine. 
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The oral cavity was wiped clean with nitromersol tincture, and the head was draped 


with sterile towels. 
A 2 per cent solution of mepryleaine hydrochloride (Oracaine) containing 1:50,000 


parts epinephrine was used to anesthetize the mandibular right first molar, first premolar, 
cuspid, and lateral and central incisors and the mandibular left first molar, first and second 


premolars, cuspid, and lateral and central incisors. This made a total of eleven mandibular 
teeth to be extracted on the first day. Because of the possibility of serious and even fatal 
hematomas resulting from damaged mandibular vessels, local deep block anesthesia was not 
used. 

The surgical procedure was performed with as litt!e trauma as possible. 

Absorbable gelatin sponge (Gelfoam) saturated with thrombin solution was placed in 
each socket. No incisions were made in the mucosa, and no reflection of tissue or contouring 
of bone was done. Each socket was closed with 000 plain catgut sutures in a crisscross stitch 
to keep the Gelfoam from being displaced. Blood loss was minimal, The patient was 
instructed to bite on gauze pads for the next three hours. He was returned to his room in 
good condition. 

Orders were written for the oral administration of 30 mg. of codeine every four hours 
as needed for pain. A liquid diet was prescribed for the next few days, so that the blood 
clots would not be disturbed during mastication. An ice collar was placed about the neck 
and ice packs were placed on the right and left sides of the mandible; This was done to 
lessen the extravasation of blood into the deep tissues of the face and neck. Fresh frozen 
plasma was given every three hours to maintain the antihemophilic globulin level of the blood. 

On June 1, 1960, the patient was resting quietly with the ice packs and the ice collar 
still in place. Mandibular pain and tenderness were minimal. The hematocrit was 31 mm., 
and the clotting time was 13 minutes. There was some edema in the right submandibular 
area. As the patient was doing well, it was thought best to continue the extractions. 

The procedure, for the removal of the twelve remaining maxillary teeth was the same 
as that followed for the mandibular extractions, The maxillary right first, second, and third 
molars, first and second premolars, cuspid, and lateral and central incisors and the maxillary 
left first and third molars, second premolar, cuspid, and lateral and central incisors were 
extracted. The total dental extractions were now completed. 

There was no evidence of gastrointestinal bleeding. The patient was being maintained 
on 50 c.c. of fresh frozen plasma every three hours. 

On June 2, 1960, the maxillary right central incisor socket was repacked with Gelfoam 
and sutured with a 000 plain catgut suture, since the socket had oozed most of the night. 
There were large blood clots in the posterior maxillary area. The patient’s hematocrit was 
33 mm., and the clotting time was 15 minutes. ‘ 

About 9 P.M. that night the patient bled profusely from the right posterior maxillary 
area. The blood loss was approximately 500 c¢.c., and the hematocrit dropped to 27 mm. 
The sockets were packed with Gelfoam and again sutured. The patient was given two units 
of fresh whole blood over the course of the next twelve hours, and the hematocrit slowly 
rose to 33 mm. the next day. 

From June 3 to June 8, 1960, the patient’s course was uneventful. The hematocrit was 
35 mm. Although there was no more oozing, it was thought best to resuture the maxillary 
and mandibular alveolar ridges with catgut sutures, since some of the gingival tissue and 
clots looked spongy and capable of bleeding again. 

The patient’s course in the hospital was uneventful from June 8 to June 14, 1960. At 
this time the administration of fresh frozen plasma was discontinued, and the patient was 


discharged on June 17, 1960. 


SUMMARY 


A ease of full-mouth extraction of twenty-three teeth in a 36-year-old white 
male hemophiliac patient with antihemophilic globulin deficiency is reported. 
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Sleven teeth were extracted on the first day, and twelve teeth were extracted on 
1e second day. Only one other ease in which so many teeth were extracted in 
uch a short period of time has been reported in the literature. 
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ORAL MEDICINE 


GUMMA OF PALATE WITH NEGATIVE STANDARD TESTS 
FOR SYPHILIS 


Richard G. Taylor, B.D.S., M.S., D.M.D.,* and 
Wiliam Hipple, D.D.S.,** Boston, Mass. 


INTRODUCTION 


I THE oral cavity lesions of tertiary syphilis are generally confined to perfora- 
tions of the hard palate and rarely present any diagnostie problem, Oceasion- 
ally, however, the oral gumma masquerades, suggesting a tumor or an infection 


other than syphilis. 

The deception may be further deepened when routine serologic studies are 
negative, leading the diagnostician to assume that he is not dealing with a 
syphilitic process. The following ease illustrates this point. 


CASE REPORT 

On March 5, 1959, a 43-year-old white man, an unemployed railroad worker, consulted 
the oral surgical service of Boston City Hospital complaining of a painless ulcerated area 
in the soft palate. 

Past History—The past history revealed heavy alcohol consumption for twerty years, 
primary syphilis in 1944, an appendectomy in 1951, and a colectomy for diverticulitis in 1951. 
The syphilis was treated with 2.4 million units of penicillin between April 8 and April 16, 
1945, and the patient was followed by a local outpatient clinic until 1956 with yearly Hinton 
and Kahn tests. A spinal tap in March, 1947, was negative. During these ten years, the 
patient developed no clinical or serologic evidence of syphilis. On May 31, 1956, he was 
discharged as cured. On Feb. 23, 1959, two weeks before the oral surgery consultation, the 
patient had been admitted to Boston City Hospital and treated for acute and chronic al- 
coholism. 

Physical Examination Examination revealed a tremulous, florid, white man in his 
early 40’s. There were no remarkable physical findings. 

Oral Examination —There were two separate ulcerations in the posterior aspect of the 
hard palate which the patient had noticed for the first time two days before (Fig. 1). The 

Presented before the New England Society of Oral Surgeons, June, 1959. 
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sions were approximately 1 and 1.5 cm. in diameter, respectively, with areas of central 
croses which exposed an area of bone without perforation. The borders were slightly 
iised, well demareated, and erythematous. The central necrotic portion contained a grayish, 
taste in 


’”? 


elatinous material. The only sensation noticed by the patient was a ‘‘ metallic 
s mouth. 


Laboratory Studies—On admission a complete blood count, urinalysis, and chest x-ray 
e found to be within normal limits. The Hinton test was negative. A tuberculin skin 
st was positive on the second strength, but repeated sputum examination failed to reveal 


d-fast organisms. 


Fig. 1. 





Fig. 2. 
Fig. 1.—Original lesions. 
Fig. 2.—Gummas after biopsy and débridement. Note the change in appearance from 
1 


that seen in Fig. 

The ulcerated areas were biopsied, and several sections were sent to the laboratory for 
routine examination and acid-fast staining. The gelatinous material was smeared and cul- 
tured. The pathology report was as follows: ‘‘ Biopsy of palate showing ulceration, severe 
submucosal acute and chronic inflammation and abscess formation. No evidence of malig- 
nancy. Acid-fast stains negative.’’ The bacteriologie studies disclosed a normal flora in 
the oral cavity. On March 11 the lesions were biopsied again. The pathology report was 
similar to the original one, except that squamous metaplasia of palatal glands was observed. 
Clumps of lymphocytes were observed in the vicinity of blood vessels, and in some vessels 
intimal thickening could be seen (Fig. 5). The biopsy procedures had increased the size of 
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the lesions, and at this time a regime of careful débridement and repeated saline rinses was 
initiated. On this regime there was a change in the appearance of the ulcerations (Fig. 2). 
The margins were still well demarcated. They no longer had a pronounced erythematous 
border, the grayish slough in the central area was gone, and unprotected bone was exposed. 
Clinical and x-ray examination revealed that the palate was still intact. 

A mycologist was consulted to rule out the possibility of a fungus infection. The pa- 
tient was skin tested for coccidiomycosis, histoplasmosis, and blastomycosis. All tests 
were negative. 

Fig. 3. 


Fig. 4. 


‘ Fig. 3.—Appearance of gummas after five days of penicillin therapy. Note rapid resolu- 
tion. 
Fig. 4.—Complete healing less than two months after the beginning of penicillin therapy. 


On March 20 the patient was seen by the oral surgery service in conjunction with the 
dermatology service of Boston City Hospital. At their suggestion, a quantitative Hinton 
test was obtained to rule out the possibility of a prozone reaction. The serology was negative 
in serum dilutions of 0 to 1:128. On March 30 the Massachusetts Department of Public 
Health performed a Treponema pallidum Immobilization (TPI) test and a Reiter’s protein 
complement fixation test (RPCF). 


The Treponema pallidum immobilization test was negative, but the Reiter’s protein 
complement fixation test was weakly positive; therefore, a trial course of penicillin was 
prescribed. 





GUMMA OF PALATE 791 


After 9 million units of procaine penicillin had been given intramuscularly over a 
en-day period, the lesions regressed in size and healed dramatically (Figs. 3 and 4). 


CUSSION 


This case illustrates several interesting aspects of syphilology. Since the 
vent of antibioties, there has been a great decrease in the total annual number 
reported infections. The decrease has been mostly in the early stages of the 

sease, however, and the proportion of latent to early syphilis has increased." * 


-Biopsy specimen showing clumping Se, thickened vesse!s, and squamous 
metaplasia 

Again, beeause oral lesions of tertiary syphilis are uncommon, a diagnosis 

of syphilis may not be considered in the elinieal evaluation of the patient. This 

error may be compounded if too much reliance is placed on routine serologic 

studies. A negative standard serologie test for syphilis does not exclude the 

possibility of a gumma.*»* Ten per cent of the patients with mucocutaneous, 
osseous, or visceral gummas will have a negative serology.® 

Recently, new methods to determine the presence of specific antibodies to 

the microorganism Treponema pallidum have been developed. Basically, these 





792 TAYLOR AND HIPPLE ena ~ =: of 
tests use either the living, virulent, rabbit-eultured, Nichols Treponema pallidum 
or a protein fragment of the nonpathogenic Treponema pallidum grown in 
Reiter’s medium as the antigen in such complement fixation tests. The Trepo- 
nema pallidum immobilization and Reiter’s protein complement fixation are two 
of several tests being used because they are specific for Treponema pallidum 
antibodies.” * ** 

Another interesting aspect of the ease presented here is that the patient 
was originally treated with 2.4 million units of penicillin. By today’s stand- 
ards, this is less than adequate for treatment of primary syphilis.2* Under 
these circumstances, it seems likely that the original treatment masked the in- 
fection but did not prevent the development of tertiary lesions. 


SUMMARY 


The case of a 43-year-old white man with two gummatous lesions in the 
mucosa of the hard palate and a negative standard serologic test for syphilis 
has been presented. The diagnosis was made on the basis of the following eri- 
teria: (1) a past history of exposure and infection, (2) clinically, the appear- 
ance of painless, soft, gray ulcers with a raised erythematous periphery, (3) 
the exclusion of other possible etiological agents, (4) a positive Reiter’s protein 
complement fixation test, and (5) the rapid resolution of the gummas following 
the institution of anti-syphilis therapy.® 
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LAMINAGRAPHIC CEPHALOMETRY IN THE ANALYSIS OF 
MANDIBULAR CONDYLE MORPHOLOGY 


A Preliminary Report 


Seymour H. Yale, D.D.S.,* Henry M. Rosenberg, D.D.S., Manuel Ceballos, 
D.DS., and J. D. Hauptfuehrer, Chicago, Ill. 


INTRODUCTION 


LTHOUGH standard cephalometric laminagraphy has been acknowledged as 
A an accepted technique for examination of the temporomandibular joint, 
this method does not produce a true lateral roentgenographic image of the man- 
dibular condyle. The aims of this study were (1) to evaluate variations in 
mandibular condyle morphology in dry skull material and (2) to develop a 
technique of mediolateral cephalometric laminagraphy that would reveal these 


variations in the condyle. 


REVIEW OF METHODS FOR ROENTGENOGRAPHIC EXAMINATION 
OF TEMPOROMANDIBULAR JOINT 


Pacini' introduced cephalometric roentgenography in 1922. This ultimately 
provided a method of using lateral headplates for serial studies of growth and 
development of the face. In 1931 Broadbent? of the United States and Hofrath* 
of Germany, working independently, described standardized techniques for x-ray 
cephalometry using accurate cephalostats and high-energy x-ray equipment. 
Cephalometric roentgenography provided an accurate lateral image of the total 
head but obseured the temporomandibular joint and did not permit visualiza- 
tion of the relationship of condyle to fossa. 

From the Department of Radiology, College of Dentistry, University of Illinois. 
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In 1936 Higley* designed a cephalometer and x-ray tube positioner which 
made it possible to use the standard dental x-ray machine for cephalometric 
roentgenography. In a subsequent article published in the same year, he de- 
seribed a method of producing a profile of the mandibular condyle by using 
an average horizontal and lateral positioning of the condyle in relation to the 
central x-ray beam.” 

Tomography (laminagraphy) was described by Petrilli and Gurley® in 
1939. This method provided detail of condyle and fossa. However, the neces- 
sity for positioning the patient’s head on its side led to disturbances in the nor- 
mal equilibrium of forces that positioned the mandible in the upright position. 
Kurz,’ in 1948, used a cephalostat in conjunction with laminagraphy of the 
temporomandibular joint in order to obtain serial laminagraphie sections of the 
joint. 

In 1953 Updegrave® described an adaptation of the angle-board principle 
for temporomandibular joint roentgenography. This device offered the ad- 
vantage of employing the conventional dental x-ray machine for serial examina- 
tion of joint changes. 

In 1953 Paatero® reported the use of cephalometric pantomography in ex- 
amination of the temporomandibular joint. With this technique the tube re- 
mains stationary while the patient and the film are in motion. 

Shore,” in 1960, used a combination of oblique-lateral transcranial and 
posteroanterior projections to orient the condyle to the glenoid fossa. 

The present article will not discuss the methods of laminagraphy or 
pantomography employed in this study. Interested readers are referred to the 
works of Kieffer’! and Paatero'* for descriptions of these respective methods. 


METHODS 


In each of twenty-five skulls (fifty mandibular condyles), the following 
procedures were carried out: 


1. Horizontal and vertical reference planes were determined for each 
skull. 


Each skull was roentgenographed at the level of the temporoman- 
dibular joints by standard cephalometric pantomography. 

The mandibular condyles were measured with calipers, and their 
anteroposterior dimensions and vertical and horizontal inclinations 
were recorded. 

The entire skulls were then roentgenographed at the level of the 
temporomandibular joints by techniques of conventional laminag- 
raphy and corrected cephalometric laminagraphy. Conventional 
cephalometric laminagraphy differs from corrected cephalometric 
laminagraphy in that the midsagittal plane and film surface are 
perpendicular to the central x-ray in the former, whereas in cor- 
rected cephalometric laminagraphy the central ray is directed along 
the mediolateral axis of the condyle. 
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5. Condylar image distortion and enlargement were determined for 

each type of roentgenographic examination. 

Determination of Horizontal and Vertical Reference Planes.—A horizontal 
ference plane (A) and a vertical reference plane (B) were determined for 
ch skull. Plane A was determined by three points: the center of each external 
iditory meatus and the anterior nasal spine. Plane B was a plane perpen- 
cular to Plane A through the centers of the meatuses (Fig. 1). 

Standard Cephalometric Pantomography (Utilizing the Watson Rotograph 
Vith a 28 Inch Focal-Film Distance).—The skull was placed in the head holder 
the pantomographie device with reference Plane A in the horizontal position 
id the external auditory meatuses in the path of the central ray. A 270 degree 


antomographie exposure was made. 





ateral cephalographs demonstrating horizontal reference plane 


Fig. 1—Posteroanterior and la 
(A) and vertical reference plane (B). 


Condylar Measurements (Utilizing the Condylometer-Cephalostat Appa- 
ratus)—The vertieal and horizontal angles of each condyle were measured. 
The vertieal angle was defined by the intersection of the mediolateral dimension 
of the condyle with Plane A, and the horizontal angle was deseribed by the 
intersection of the mediolateral dimension of the condyle and Plane B. 

Fig. 2 shows the apparatus and the sequence of orientation of the skull for 
condyle determinations using the respective planes and angles deseribed above. 





Conventional Cephalometric Laminagraphy (Utilizing the Keleket-Kieffer 
Laminagraph With a 36 Inch Focal-Film Distance).—Sinece the patient’s head 
is positioned on its side in this technique, the plane of reference becomes the 
table top. Thus, film surface, median sagittal plane, and table top are parallel. 
This plane was designated as C. The skull was placed in the head holder with 
the midsagittal plane parallel to the reference plane (C). The midpoint of the 
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mediolateral dimension of the condylar head was determined by direct measure. 
ment from the table top, and a single laminagraphic exposure was made at this 
level. The procedure was repeated for the opposite condyle. 


Corrected Cephalometric Laminagraphy (Utilizing the Keleket-Kieffe 
Laminagraph With a 36 Inch Focal-Film Distance).—Using the previously) 


Fig. 2.—Sequence of skull orientation for condylometry. 
A, Condylometer. 

B, Condylometer and skull oriented to head holder. 

C, Immobilization of mandible in condylometer base box. 

D, Immobilized mandible separated from skull and head holder. 

#, Condylar protractor in orientation track for measurement of condylar angles. 
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asured horizontal and vertical condylar angles, the skull was positioned to 
ing the mediolateral dimensions of the condyle into a position perpendicular 
the table top. The level of the midpoint of the mediolateral dimension of 
e condyle in the new position was determined by direct measurement from the 
ble top. A single corrected cephalometric laminagraphic exposure was made 
rough this level. The procedure was repeated for the opposite condyle. 


Fig. 3.—Demonstration of condylar angle groups. Horizontal angles are formed by inter- 
section of Plane B with extension of line P,P’. Vertical angles are formed by intersection of 
Plane A with extension of line P,P". 

Group A: Positive horizontal angle and positive vertical angle. (Skull No. 1, left condyle. ) 

Group B: Positive horizontal angle and zero vertical angle. (Skull No. 71, left condyle.) 

Group C: Positive horizontal angle and negative vertical angle. (Skull No. 72, right con- 


Condylar Image Distortion and Enlargement.—Roentgenographie and ac- 
tual dimensions of each condyle were recorded in order to compare the condylar 
image distortion and enlargement produced by each of the three types of roent- 
genographie examination. 


FINDINGS 


1. All condyles fall into one of three groups, based upon horizontal and 
vertical econdylar inclination: (A) horizontal angle positive, vertical angle 
negative, (B) horizontal angle positive, vertical angle zero, and (C) horizontal 
angle positive, vertical angle positive (Table I and Fig. 3). 

2. The average horizontal and vertical condylar angles of each respective 
group are as follows: 


Group A—Horizontal 14.0 degrees; vertical —6.9 degrees 
Group B—Horizontal 11.3 degrees; vertical 0.0 degrees 
Group C—Horizontal 11.7 degrees; vertical 5.1 degrees 





TABLE I. CONDYLE GRoUPS BASED UPON HORIZONTAL AND VERTICAL CONDYLAR ANGULATIONS 








| CONDYLAR ANGULATIONS 
HORIZONTAL VERTICAL 
SKULL NO. (DEGREES ) (DEGREES ) 
R-1 19 9 
13 7 
23 + 
25 1 
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TABLE II. ANATOMIC AND RADIOGRAPHIC ANTEROPOSTERIOR CONDYLAR MEASUREMENTS 


























- l ANTEROPOSTERIOR CONDYLAR DIMENSIONS 
CONVENTIONAL PANTOMOG- CORRECTED 
SKULL ANATOMIC LAMINAGRAPHY RAPHY LAMINAGRAPHY 
NO. SIDE (CM.) (CM.) (CM.) (CM.) 
R-1 R 0.90 1.31 0.98 0.94 
L 0.89 1.22 1.00 0.94 
OA-5 R 1.02 1.30 1.18 0.99 
L 1.07 1.36 1.05 1.09 
OA-6 R 0.87 0.94 0.96 0.87 
L 0.84 0.96 0.91 0.89 
OA-7 z 0.96 1.07 1.65 0.95 
L 0.90 1.03 1.2: 0.94 
OA-8 R 0.84 0.91 1.14 0.83 
L 0.84 0.91 0.99 0.90 
OA-9 R 0.68 1.00 0.66 0.66 
L 0.64 0.84 0.76 0.60 
OA-10 R 0.80 0.75 1.07 0.75 
5 0.82 0.83 0.89 0.70 
OA-14 g 0.97 1.00 1.05 0.88 
ke 1.00 1.05 1.10 1.00 
4 OA-17 4 0.80 1.11 1.10 0.82 
4 E, 0.80 1.20 0.97 0.99 
OA-18 z 1.08 1.20 1.64 1.00 
? 1.04 1.19 1.06 1.00 
‘ OA-19 g 0.90 0.96 1.15 0.87 
is L 0.90 1.00 1.30 0.95 
3 OA-20 R 0.70 0.80 1.00 0.71 
5 L 0.70 0.87 0.80 0.84 
¥ OA-27 g 0.90 1.17 0.96 0.94 
2 s 0.80 0.99 1.07 0.87 
a OA-28 q 0.75 1.00 0.90 0.73 
EB L 0.84 1.23 0.86 0.75 
3 OA-29 R 0.96 1.08 1.23 0.90 
§ 4 0.97 1.03 1.02 0.96 
a 
i OA-30 4 0.94 1.13 1.10 1.00 
i L 0.95 1.05 1.19 1.05 
H OA-61 4 0.90 1.08 1.04 0.84 
- 0.94 1.15 1.00 1.05 
OA-64 4 0.82 0.93 1.02 0.82 
L 0.82 0.85 1.12 0.90 
OA-66 4 1.10 1.10 1.32 1.10 
L 1.09 1.10 1.33 1.08 
OA-68 R 0.80 0.89 1.09 0.86 
: L 0.79 1.04 1.04 0.84 
¥ OA-69 4 0.78 0.90 0.97 0.73 
4 L 0.72 0.89 0.80 0.73 
OA-70 2 0.87 1.09 0.98 0.89 
§ i 0.92 0.95 1.37 1.00 
3 OA-71 R 0.85 1.13 1.01 0.87 
: eB 0.85 1.08 0.90 0.87 
i OA-72 R 0.85 1.10 1.05 0.88 
Fs L 1.12 1.10 1.46 1.13 
i OA-74 R 0.93 1.16 1.10 1.00 
: i 0.89 1.05 1.03 0.89 
i 
t 
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TABLE III. RELATIVE PER CENT DEVIATIONS IN ANTEROPOSTERIOR CONDYLAR MEASUREMENTS 
(ANATOMIC VERSUS RADIOGRAPHIC IMAGE) 








ANATOMIC VERSUS ANATOMIC VERSUS. 
CONVENTIONAL ANATOMIC VERSUS CORRECTED 
| LAMINAGRAPHY PANTOMOGRAPHY LAMINAGRAPHY 
45.5 8.8 4.4 
37.0 12.3 5.6 
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TABLE III.—ContT’p 

















et "| ANATOMIC VERSUS ANATOMIC VERSUS 
SKULL | CONVENTIONAL | ANATOMIC VERSUS CORRECTED 
NO. SIDE | LAMINAGRAPHY | PANTOMOGRAPHY | LAMINAGRAPHY 
OA71 R = 32.9 18.8 2.3 
L 27.1 5.8 2.3 
OA-72 R 29.4 23.4 3.5 
L -~ 1.0 30.3 0.8 
OA-74 R 24.7 18.2 7.5 
L 19.1 15.7 0.0 





3. Table II shows the anteroposterior dimensions for each condyle via ana- 
omie and roentgenographie image measurements. The roentgenographic image 
ieasurements include conventional laminagraphy, pantomography, and cor- 
‘ected laminagraphy. 

4. The relative percentage deviations in anteroposterior condylar dimen- 
sions, anatomie versus each of the roentgenographic images, are seen in Table ITI. 
} 5. In Table IV the average per cent deviation, anatomic versus roentgeno- 

vraphie image measurement, is shown for Groups A, B, and C, respectively. 


TABLE IV. AVERAGE PER CENT DEVIATION IN ANATOMIC VERSUS RADIOGRAPHIC IMAGE 
MEASUREMENT By CONDYLAR GROUP 























; | ANATOMIC MEASURE- | ANATOMIC MEASURE- | ANATOMIC MEASURE- 
MENT VERSUS CONVEN- MENT VERSUS MENT VERSUS COR- 
GROUP | TIONAL LAMINAGRAPHY PANTOMOGRAPHY RECTED LAMINAGRAPHY 
A 19.2 21.6 1.8 
B 22.7 14.1 3.7 
C 13.9 23.4 2.3 
w& 
6. Image magnification was caleulated for each condyle in each of the three 
; types of roentgenographie examination. In conventional laminagraphy, the 
e average image magnification was x1.091, with a range of x1.090 to 1.094, while 
; ' aegis 
‘ corrected laminagraphy showed an average image magnification of x1.128, 


with a range of x1.087 to 1.153. The average image magnification caleulated for 
pantomography was x1.320, with a range of x1.284 to 1.340. 


DISCUSSION 

Analysis of Condylar Image Distortion.—The findings indicate that cor- 
rected cephalometrie laminagraphy, utilizing measurement of vertical and hori- 
zontal econdylar angles, produces the most accurate lateral roentgenographic 
image of the mandibular condyle. This is due to the fact that the central ray 
passes through the long axis of the condyle, perpendicular to the plane of the 
film. The extent of image distortion of a given condyle in conventional cephalo- 
metric laminagraphy is governed by (1) the degree of variation in the vertical 
and horizontal angles of the condyle and (2) the oblique relationship of the 





central ray to the long axis of the condyle. 
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Standard cephalometric pantomography produces a truer profile of the 
condyle than that seen in conventional cephalometric laminagraphy. The cen- 
tral ray passes through the long axis of the condyle so as to create a condylar 
image that is accurate only in its horizontal dimension. This method uses an 


4.—Demonstration of complete roentgenographic examination of a single condyle. 


Fig. 
(Skull No. 9, left condyle.) 
A, Anatomic view of medial aspect of condyle. 
B, Cephalometric pantomograph. 
C, Conventional cephalometric laminagraph. 
D, Corrected cephalometric laminagraph. 


x-ray beam of 0 degrees angulation, and a distortion of vertical dimension of 
the condylar image results unless the vertical angle of the condyle is also 0 
degrees. 

Fig. 4 demonstrates the complete roentgenographic analysis of a single 
condyle. The condylar image produced with cephalometric pantomography is 
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eeurate in its horizontal dimensions (Fig. 4, B). However, inasmuch as the 
ntral ray does not follow the measured vertical condylar angle of —5 degrees, 


e roentgenographie image is distorted in its vertical dimensions. 





; Fig. 5.—Demonstration of vertical radiopaque band representing continuation 
: a of mandibular condyle with anterior border of condylar head. (Skull No. 9, 
ayie. ) 

A, Anatomic view of medial aspect of condyle. 
B, Cephalometric pantomograph. 

C, Conventional cephalometric laminagraph. 

D, Corrected cephalometric laminagraph. 


of ridge 
left con- 


In conventional cephalometric laminagraphy (Fig. 4, C) distortion is seen 
in both the vertical and horizontal dimensions of the condylar image, since the 
central ray does not follow the long axis of the condyle. When the skull is 
rotated so that the central ray passes through the long axis of the condyle in 
conformity with its measured horizontal and vertical angles, the resultant cor- 
rected laminagraph produces a dimensionally correct condylar image (Fig. 
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4, D). The corrected laminagraphiec image of the condyle illustrated is en- 
larged, but it is proportionately consistent with its physical (anatomic) dimen- 
sions, inasmuch as image distortion approaches zero (Fig. 4, A). 

A common feature was seen in the roentgenographic images of all fifty 
mandibular condyles when they were examined by pantomography and cor- 
rected laminagraphy. In each case there was a vertical roentgenopaque band, 
representing the continuation of the ridge of the neck of the mandibular con- 
dyle with the anterior border of the condylar head (Figs. 5, A, B, and D). 
This roentgenographic landmark is not shown by conventional laminagraphy 
(Fig. 5, C). It is absent because (1) the image of the neck of the ridge of the 
mandibular condyle moves toward that of the posterolateral border of the con- 
dylar head and (2) the anterior border of the condyle appears as a plane and 
no longer as a line. Conventional laminagraphy cannot be used to assess an- 
teroposterior condylar morphology. The method does not demonstrate the true 
anterior and posterior condylar borders. 


Analysis of Geometric Condylar Image Enlargement.—Image enlargement 
is defined as the sum of geometric image enlargement and image distortion. 
Because image distortion is negligible in corrected laminagraphy of the condyle, 
geometric image enlargement and image enlargement are essentially identical. 

Geometric image enlargement is a function of focal-film distance and ob- 
ject-film distance. Geometric image enlargement increases with a decrease in 
focal-film distance or an increase in object-film distance. In pantomography of 
the condyle, the foeal-film distance is 28 inches and the object-film distance 
averages 6.0 inches. Conventional laminagraphy uses a foeal-film distance of 
36 inches and an average object-film distance of 3.0 inches. Focal-film distance 
in corrected laminagraphy is also 36 inches; however, the object-film distance 
averages 3.8 inches. (It should be noted that these focal-film distances represent 
averages for the group of condyles in this study.) When the three methods of 
examination are compared, pantomography creates the greatest geometric con- 
dylar image enlargement. The least amount of geometric condylar image en- 
largement is seen in conventional laminagraphy. However, geometric ¢ondylar 
image enlargement is slightly increased in corrected laminagraphy. This com- 


parative increase in geometric image enlargement results when the object-film 
distance is increased in rotating the skull to align the long axis of the condyle 
with the central ray. 


SUMMARY 

1. Using two fixed reference planes, the vertical and horizontal angles of 
fifty mandibular condyles were measured. All condyles were found to fall 
into one of three groups. 

2. Each condyle was roentgenographed by techniques of standard cephalo- 
metric pantomography, conventional cephalometric laminagraphy, and corrected 
cephalometric laminagraphy. In the latter method, the correction in condylar 
position was made to conform with the measured vertical and horizontal angles 
of each condyle. 
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3. Condylar image distortion and geometric condylar image enlargement 
ere analyzed for each roentgenographie method. Corrected cephalometric 
minagraphy was found to produce the most accurate lateral roentgenographic 
iage of the mandibular condyle. 
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ROENTGENO-QUESTIONS 


What is the feeling of the specialist in oral roentgenology concerning the 
advisability of draping the patient with a lead apron? 


Reliable investigators have shown that in dental roentgenographie examina- 
tions made with high-speed film and using an x-ray unit with maximum filtra- 
tion, adequate collimation, and minimal head leakage, the amount of scatter 
radiation reaching the reproductive cells is so small that, for all practical con- 
siderations, no protection is necessary. Therefore, the routine practice of 
draping every patient with a lead apron prior to making a dental roentgeno- 
graphic examination serves little purpose other than to cause unwarranted ap- 
prehension and perhaps encourage resistance to future roentgenographie pro- 
cedures which could be vital to the patient’s health. 

However, since rapidly growing cells and embryonic tissues are known to 
be more susceptible to the effects of ionizing radiation and since the gonads of a 
child and the fetus of a pregnant woman are closer to the source of radiation 
and hence receive a larger dose than the average adult, it would be wise to 
drape these patients with a leaded rubber apron (thickness equivalent to 0.5 
mm. of lead) before dental roentgenographie procedures. This evidence of 
the dentist’s concern for the patient’s welfare will nullify any adverse effects 
which this procedure may have on the minds of these patients. 

Extraoral techniques should also be checked to determine the amount of 
direct and scatter radiation reaching the gonads of all patients and, if indicated, 
a protective lead apron should be used. 


The American Academy of Oral Roentgenology solicits from the readers of ORAL 
SURGERY, ORAL MEDICINE AND ORAL PATHOLOGY any questions which deal with technical or 
interpretive aspects of oral roentgenology. These questions should be sent directly to the 
editor of this section, Dr. Arthur H. Wuehrmann, School of Dentistry, University of Alabama 
Medical Center, Birmingham, Alabama; the editor will distribute them for reply to a suitable 
group within the Academy. Questions, with the answers, will be published at as early a date 
as possible in ‘‘ Roentgeno-Questions.’’ Questions, especially those of an interpretive nature, 
should ordinarily be accompanied by good-quality roentgenograms and a pertinent history. 
The names of the questioner and the respondent will not be published. 
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ROENTGENO-ODDITIES 


Concealed Diagnostic Findings 


rue value of roentgenograms as an adjunctive tool in diagnosis and treat- 
tow planning is incontestable. Benign neoplastic lesions of the jaws may 
asymptomatic, as in the present case of a 19-year-old female patient who 
resented herself for routine examination and treatment. The roentgeno- 
vrams shown here reveal the presence of a compound odontoma. Displacement 
of the permanent cuspid, retention of the deciduous cuspid, and the impacted 


Each month this section will bring to the readers of ORAL SURGERY, ORAL MEDICINE AND 
ORAL PATHOLOGY one or more roentgenograms which demonstrate unusual, unexpected, rare, or 
bizarre roentgenographie changes. These roentgenograms will be accompanied by an expla- 
nation or by words of inquiry regarding the particular change. All films used in this section 
will be accepted with the understanding that 2 by 2 or 314 by 4 inch slides or glossy photo- 
graphs of the films will be made available to interested readers through the editor of the 
American Academy of Oral Roentgenology at the individual’s expense. The cost will involve 
only the photographer’s charges. Each slide or print will give credit to the donor. Interesting 
roentgenograms are solicited from all sources. Please be certain to identify your films properly 
so that they can be returned. All material for publication should be submitted to Dr. Arthur 
H. Wuehrmann, University of Alabama School of Dentistry, Medical Center, Birmingham, 
Alabama. 
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and inverted supernumerary tooth in association with the tumor mass are to 
be noted. 

Pathologie conditions can exist in the absence of clinical signs and 
symptoms. Failure of the dentist to make routine use of roentgenographic 
films in the detection and elimination of oral disorders is a gross disservice. 


Katherene M. Massey 
Meharry Medical College, School of Dentistry 
Nashville, Tennessee 





Attention: Nonmembers of the American Academy of Oral Roentgenology 
We believe that there are many dentists who qualify for membership in the American 
Academy of Oral Roentgenology but who, for one reason or another, have never realized the 
two-way benefit (to themselves and to the dental profession) that membership in such an 
organization would provide. The purpose of this Academy, as stated in the constitution, 


shall be as follows: 


. To advance the understanding and appreciation of the value of oral roent- 
genology by the dental and medical professions. 

2. To promote study and research in oral roentgenology among its members. 

3. To promote the study of roentgenographic interpretation and technique by the 
general dental practitioners. 

. To establish oral roentgenology as a specialty in the practice of dentistry and to 
create a Fellowship Committee for the Certification of Oral Roentgenologists. 


Types of membership are (a) active, (b) associate active, (c) associate, (d) fellows, 
and (e) honorary fellows. 

Active, associate active, and associate members shall be members of the American Dental 
Association, the Canadian Dental Association, or other recognized dental associations. 

Active members shall be those members who have practices that are limited to oral 
roentgenology, those who are heads of oral roentgenology departments, or those who are 
engaged in full-time teaching of oral roentgenology. 

Associate active members shall be those members who combine the practice of oral 
roentgenology with dental practice and have demonstrated special interest and achievements 
in roentgenology. 

Associate members shall be any dental practitioners who are interested in the advance- 
ment of oral roentgenology. 

Those who are interested in membership in the American Academy of Oral Roentgenology 
are invited to write the chairman of the Membership Committee (Dr. Glenn H. Curtis, 1461 
Ridge St., Redlands, California) for an application blank and full details relative to 
membership. 





ORAL PATHOLOGY 
(merican Academy of Oral Pathology 


Donald Kerr, Editor 


GIANT-CELL TUMORS OF THE MANDIBLE AND MAXILLA 


Gerald Shklar, D.D.S., M.S.,* Boston, Mass., and 
Irving Meyer, D.M.D., M.Sc., D.Sc.,** Springfield, Mass. 


hp subject of giant-cell lesions of the jaws is still in a state of considerable 
confusion, despite recent attempts at classification and clarification. For 
many years both the peripheral giant-cell lesions, or epulides, and the central 
osseous lesions were interpreted as tumors, although some doubts were raised 
as to the neoplastic nature of the gingival lesions. In recent years Jaffe’ *° 
has offered a new concept concerning central giant-cell lesions of the jaws. In 
almost all eases these central giant-cell lesions were considered inflammatory 
lesions with a form of healing characterized by the formation of giant cells. 
Jaffe considered these lesions to be quite distinct from the true giant-cell 
tumor of bone found commonly in other skeletal sites, such as the lower end 
of the femur, the upper end of the tibia, and the lower end of the radius. Jaffe 
has suggested the name giant-cell reparative granuloma for these jaw lesions 
and states that the genuine giant-cell tumor differs from the giant-cell repara- 
tive granuloma of jawbones in both cytology and clinical behavior. 
Histologically, in a giant-cell tumor of bone, the lesional tissue should 
present large numbers of multinucleated giant cells distributed more or less 
evenly throughout the tissue fields, and these giant cells should be set in a rather 
cellular stroma of spindle-shaped or polyhedral cells. Furthermore, this lesion 
tends toward clinical aggressiveness and often recurs following thorough curet- 
tage. Jaffe believes that he has seen only one case of genuine giant-cell tumor 
of the jaw. The reparative granuloma is thought to oceur primarily between 
the ages of 10 and 25, to be more common in women and girls, and to appear 
in the mandible more often than in the maxilla. Histologically, the giant cells 


From the Departments of Oral Pathology and Oral Surgery, Tufts University School of 
Dental Medicine. 

Presented before the American Academy of Oral Pathology, April 28, 1960. 

*Associate Professor of Oral Pathology, Tufts University School of Dental Medicine. 
edt **Assistant Research Professor of Oral Pathology, Tufts University School of Dental 
sedicine, 
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are sparse, small, and unevenly distributed. There is a loose, vascular stroma, 
and the giant cells are often clumped in areas of hemorrhage. As a healing 
lesion the reparative granuloma would not be clinically aggressive, and reeur- 
renee following curettage would be uncommon. 

This extreme viewpoint concerning the great rarity of true giant-cell 
tumors of the jaws has given some the idea that central giant-cell jaw lesions 
are innocuous granulomas rather than aggressive neoplastic lesions and that 
they respond quickly and adequately to simple surgical procedures. Austin, 
Dahlin, and Royer* support this viewpoint essentially and report that giant-cell 
tumor is a rare lesion of the jaws, only two eases having been seen over a fifty- 
two-year period at the Mayo Clinic as compared to sixty-four cases of giant-cell 
reparative granuloma. Histologic differentiation was based on the fact that 
cells of the giant-cell tumor do not produce a recognizable intercellular sub- 
stance, such as collagen or osteoid, in diagnostic fields. In the tumors, mitoses 
were prevalent and giant cells were more numerous. This concept has presented 
problems to the oral pathologist and oral surgeon, who are often alarmed and 
confused by the clinical aggressiveness and recurrence of a lesion considered to 


be a simple granuloma. 

Other authors consider the true giant-cell tumor to be seen more commonly 
in the jaws. Lichtenstein*® points out that, in addition to the common sites, 
these tumors are occasionally observed in the jawbones, the upper end of 
humerus, the upper femur, the upper end of the fibula, the lower end of the 
tibia, the patella, the metacarpal heads, and even the phalanges. Morton** is 


of the opinion that the true picture of giant-cell tumor is being too sharply 
circumscribed and that these lesions do occur in the maxilla and mandible. 
Waldron** reviewed a series of jaw lesions diagnosed as giant-cell tumor; of 
nineteen giant-cell lesions, he considered fourteen to be nonneoplastie lesions 
and five to be bona fide giant-cell tumors on the basis of histologic appearance. 
There were recurrences in three of the five cases of giant-cell tumor whereas 
only one of the fourteen nonneoplastic lesions recurred. Waldron concludes 
that most lesions described as giant cell tumors of jaws are not neoplasans and 
only mimie the true tumor. Bhaskar, Bernier, and Godby,® in a recent survey 
of giant-cell lesions of the jaws in the files of the Armed Forces Institute of 
Pathology, consider them to be reparative granulomas, except for several cases 
of aneurysmal bone cyst. They further state that true giant-cell tumor of the 
jaws has never been reported. 

In line with the work of Jaffe and others, Bernier and Cahn’ used the term 
peripheral giant-cell reparative granuloma to designate the giant-cell epulis. 
The nonneoplastie nature of the lesion has been generally accepted for some 
time, and this term indicates an inflammatory lesion with some variation in the 
healing response of the tissues. 

The application of the term reparative granuloma to all central jaw lesions 
seems to us to be unwarranted and misleading, however, since many of these 
lesions satisfy all the criteria for neoplasms and appear to satisfy the eriteria, 
histologically and otherwise, for true giant-cell tumors as found elsewhere in 
the skeletal system.* * 1% 18 21, 40 
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We shall mention briefly the historical background of the jaw lesions and 
en deseribe a series of giant-cell tumors that we have been able to study in 
etail, both elinieally and microscopically, over a period of several years. We 
ive compared these lesions microscopically with a series of peripheral giant-cell 
sions, with a series of jaw lesions that appear to be more suggestive of repara- 
ive eranulomas, and with a series of true giant-cell tumors of long bones. 


ISTORICAL REVIEW 

Apparently, the giant-cell tumor was first described by Lebert** in 1845, 

though there are earlier descriptions by Cooper and Travers,"! and probably 
ome of Dupuytren’s so-called sarcomas of the jaw were actually giant-cell 
imors. James Paget,** in 1853, called these lesions myeloid tumors and con- 
idered them to be benign: ‘‘. .. as usually occurring in connection with the 
ones, a myeloid, like a fibrous tumor may be either enclosed in a bone whose 
valls are expanded around it, or more rarely, it is closely set on the surface 
if a bone confused with its periosteum.’’ He described the multinucleated cells, 
which he considered to be derived from bone marrow, and the elongated cells 
or ‘‘fibroplastie’’ cells. Paget presented eases involving the mandible of an 
l8-year-old male patient and the maxillae of two women aged 21 and 22 years, 
respectively. 

Nélaton,** in his classical monograph of 1860, deseribed the clinical and 
microseopie features of the lesion which he called tumeur a myéloplazes, a term 
still employed in the French literature."* He considered the lesions to be benign, 
but in eases in which there were numerous spindle cells the lesion could be 
aggressive. Virehow* considered the possibility of these lesions becoming malig- 
nant, and Bloodgood,’ Coley,'® and others considered them to be benign. 

The histogenesis of the lesion is somewhat confusing. Paget considered 
the giant cells to be bone marrow elements, whereas Nélaton, Virchow, and 
others thought that the cells were osteoblasts. Malassez and Monod?’ believed 
that they were derived from endothelium. Stewart*® considered them to be 
osteoclasts and ealled the lesion osteoclastoma, a term still employed in the 
British literature.” *8 Jaffe, Lichtenstein, and Portis! believed the giant cells 
to be derived from the stromal cells and pointed out that the nuelei of the 
cells were indistinguishable and that there appeared to be cytoplasmie processes 
often joining giant cells to stromal cells. Morton*! sueceeded in growing the 
giant-cell tumor in tissue culture during 1954 and 1955, indicating the neo- 
plastie nature of the lesion. The giant cells appeared to form from a fusion 
of the stromal cells. Recent histochemical studies appear to indicate a similarity 
in the enzyme contents of the giant cells of the tumor and the osteoclasts of bone. 


MICROSCOPIC STUDIES 

In the cases studied, the lesions were composed of the characteristic vas- 
cularized network of stromal cells with numerous large, evenly distributed, 
multinucleated giant cells. The stromal cells are mononuclear, spindle shaped 
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or ovoid, and resemble fibroblasts to some extent. Jaffe and Lichtenstein inter- 
pret these cells as arising through proliferation of the nonosteogenic supporting 
connective tissue of the bone marrow. The multinucleated giant cells tend to 


Fig. 1.—Case 1. A, Low-power view of giant-cell tumor of maxilla. Note the homogeneous 
appearance of the lesion and the even distribution of the giant cells. This field is representa- 
tive of the entire lesion. B, Medium-power study of section shownin A. Note the large, evenly 
distributed multinucleated giant cells and the background stroma of small mononuclear cells. 


be large and evenly distributed, containing approximately five to thirty nuclei, 
and staining deeply with routine hematoxylin and eosin stain (Figs. 1 and 2). 
The cytoplasm of the giant cells is often granular, and protoplasmic processes 
are frequently seen extending from the eell (Fig. 3, A). The stromal eells 
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ppear to vary in density from one tumor to another. The vascularity and 
emorrhage similarly show variation. The stromal cells, in addition to ap- 
earing densely packed, may present numerous mitotic figures and considerable 





Fig. 2.—Case 3. A, Medium-power view of giant-cell tumor of mandible. Note the even 
distribution of the multinucleated giant cells and the fibroangiomatous matrix with large vas- 
cular spaces. B, High-power view of section shown in A. Note the large, regular multinu- 
cleated giant cells containing upwards of ten nuclei and the spindle-shaped or stellate stromal 
cells. The stromal cells appear to be joined by an interlacing network of protoplasmic proc- 


esses. 


variation in size, shape, and chromaticity (Fig. 11). This atypism of the 
stromal cells has led to a classification of giant-cell tumors in relation to 
possible clinical aggressiveness. Willis,“ *7 Russel,*® Williams, Dahlin, and 
Ghormley*® and others doubt that the aggressive lesion can be distinguished 
mieroseopieally from the benign types. Murphy and Ackerman,*? however, 
support Lichtenstein’s*® ** opinion concerning the value of histologic study in 
these eases. The stromal cells appear to be joined by fine protoplasmic processes, 
forming an interlacing network (Fig. 3, B). Protoplasmie processes often 
appear to extend from the giant cells and join the interlacing pattern. Among 
the stromal cells, cells with two, three, four, or five nuclei are seen; these appear 
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to represent a stage between the mononuclear stromal cell and the multinucleate 
giant cell (Fig. 3, B). This suggests derivation of the giant cell from the 
stromal cell and would explain the unity of these cells in this neoplasm. The 
fact that giant-cell tumors can be grown in tissue culture would lend further 


_ Fig. 3.—A, High-power view of section shown in Fig. 2, A. Note the protoplasmic proc- 
esses (arrow) extending from the large multinucleated cell. Extensions from the giant cell 
appear to join those of the stromal fibroblasts. B, High-power view of section shown in Fig. 
2, A. Note the large, multinucleated cell with upwards of fifteen nuclei and the several small 
multinucleated cells (arrow) with four and five nuclei, suggesting various stages in giant-cell 
formation. Note the similarity in appearance of the nuclei of the giant cells and those of the 
stromal cells. Note also the large, vascular spaces containing erythrocytes. 


evidence to the concept of the giant cell being derived from the basic stromal 
cell. Some giant-cell tumors show the formation of dense collagen or osteoid- 
like substance. Special stains did not add significantly to our histologie in- 
formation. 


RADIOGRAPHIC STUDIES 


For years radiologists have diagnosed giant-cell tumors of the long bones 
with a high degree of accuracy, but Lichtenstein feels that there is no typical 
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ttern of giant-cell tumor. In films of the mandible and maxilla, giant-cell 
lors appear as polyeystie or trabeeculated radiolucent areas with varying 
erees of radioluceney in different areas of the tumor (Figs. 4 and 5). The 
rgins are not well demarcated and the areas are not well circumscribed, indi- 
ing extension or invasion of the surrounding bone by fingerlike extensions of 
nor. Root resorption is often noted, as well as separation of teeth on the 
es of the tumor (Fig. 8). The radiographic appearance of the giant-cell 
nor is not diagnostic but suggestive of a benign but invasive tumor. There 
a basie similarity in appearance to ameloblastoma, but the latter usually 
pears in the third molar area of the mandible. 





Fig. 4. Fig. 5. 


Fig. 4.—Case 2. Intraoral radiograph of giant-cell tumor of maxilla. Note the trabecu- 
lated radiolucency with indefinite margins. Note also the varying areas of density within the 
lesion, 

; Fig. 5.—Case 1. Intraoral radiograph of giant-cell tumor of maxilla. Note the trabecu- 
lated “multicystic” area of radiolucency. 


CASE REPORTS 


Our concepts concerning giant-cell tumors of the mandible and maxilla 
are based on the study of a series of ten cases seen in consultation and in 
private practice. Of the ten cases in which we feel justified in making a diag- 
nosis of giant-cell tumor, five have been followed for several years with respect 
to history, clinical course, radiographic features, histopathology, laboratory pro- 
cedures, management, and therapy. These five cases are listed in Table I. 
More detailed histories of Cases 2, 3, and 5 are presented. These three cases 
present all the varied features of true giant-cell tumors: the characteristic 
histopathology with variation from a loose fibroangiomatous stroma in Case 3 
to a dense, fibrous stroma with numerous mitoses in Case 5; the large radio- 
lucent areas replacing bone and destroving tooth tissue; and recurrence follow- 
ing conservative therapy, as in Case 2. 
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PATIENT DATE | AGE | SEX LOCATION SIZE 
H. F. 4/ 9/54 66 F Anterior maxilla on both 3 x 2.5 x 2 
sides of midline 





Central lesion of premax- 
illa, multiple locula- 
tions 


11/11/55 Central lesion of right 
mandible, first molar 
to ramus 


Central lesion, anterior 
body of mandible be- 
tween right lateral in- 
cisor and cuspid 


10/20/59 Central lesion of mandi- 
ble, left premolar to 
right cuspid area 








maxillary alveolar ridge in a 12-year-old white boy. This osteolytic lesion was diagnosed by 


the radiologist as ‘‘consistent with a neoplastic process. *’ 


CASE 2.—On Sept. 19, 1959, a 2.0 em. radiolucency was seen at the midline of the 


History.—In July, 1954, when the patient was 7 years of age, x-ray examination of this 
same area had revealed a similar but more extensive lesion (Fig. 6, 4). Attention” had been 
drawn to this lesion by the failure of the permanent teeth to erupt. Three years earlier 
(1951), at the age of 4, the patient fell from his bicycle and ‘‘hit his mouth,’’ but nothing 
further occurred. In addition to the failure of the teeth to erupt, there had been a 2 em. 
painless swelling in the area. 

On July 14, 1954, a large, brown mass was removed surgically; this mass was found to 
extend into the floor of the nose, with destruction of the lower border of the nasal aperture. 
Both the buccolabial bone and the palatal bone in this premaxillary area were destroyed. No 
permanent teeth were involved. The patient did well postoperatively, and repeated follow-up 
x-ray studies demonstrated good bone repair (Fig. 6, B). Orthodontic treatment was carried 
out with good results. 


On June 19, 1959, the patient returned for follow-up examination, and it was noted 


that the right maxillary central incisor was somewhat mobile. X-ray examination disclosed a 
recurrence of the osteolytic lesion (Fig. 6, C), which the last previous radiograph, taken on 
Sept. 20, 1958, had not shown. The patient was admitted to the hospital for surgical treat- 


ment. <A frozen section was reported as being indicative of ‘‘giant-cell tumor.’’ Following 


receipt of this report, a block resection of the premaxilla (including the four permanent in- 
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J 
HIS: ORY, CLINICAL os TREATMENT AND 
NDINGS X-RAY FINDINGS PATHOLOGY COURSE 
Painle-- swelling of an- Multiple radiolucent Giant-cell tumor in an Surgical excision of le- 
ter naxilla pre- cystie areas area of Paget’s dis- sions; no recurrence 
vent: | proper seating ease of bone; elevated as of 1/10/60 
of ture; intraoral alkaline phosphatase ; 
radio.raph 1 year ear- normal calcium and 
lier vealed presence phosphorus 
of lucent area; 
no tment at that 
Painle-- swelling of mu- Multiloculated radiolu- Giant-cell tumor of hone; Excision of area with 
col | fold in area cent area with un- serum caleium and preservation of teeth; 
) axilla; un- erupted lateral incis- phosphorus normal recurrence 6/22/59; 
eru right lateral or and cuspid subtotal resection of 
incisor and euspid anterior maxilla and 
4 teeth; no recur- 
rence as of 2/15/60 
Marked mobility of see- Large area of radiolu- Giant-cell tumor of bone; Radical excision with 
ond molar; extracted ceney; resorption of normal calcium and 0.5 em, margin; bone 
toot! and attached tis- molar root phosphorus graft; no recurrence 
sue submitted for di- as of 2/1/60 
Painless swelling of 6 Radiolucency 2.5 em. be- Giant-cell tumor of bone; En bloc resection with 
months’ duration on between lateral in- normal caleium and 4 teeth and 0.5 em. 
lingual aspect; teeth cisor and cuspid phosphorus margin; no recur- 
vital rence as of 3/1/60 
Painless swelling of 1 Large, irregular, lobu- Giant-cell tumor of bone; Excision of lesion; no 
year’s duration; bue- lated area of rare- normal calcium and recurrence as of 
cal and lingual expan- _— faction phosphorus 3/5/60 
sion of cortical plates; 
teeth vital 





isors) was performed. Healing was uneventful, and the patient now wears a prosthesis. 
Ile was last seen on April 5, 1960, at which time there was no x-ray evidence of recurrence 
Fig. 6, D). 


Laboratory Findings—In July, 1954, a urinalysis was negative and a complete blood 


ount was normal. Blood chemistry was as follows: 


Calcium—10.3 
Phosphorus—3.8 

Alkaline phosphatase—2.6 
Nonprotein nitrogen—30 
Serum protein—7.6 
Serum albumin—3.5 
Serum globulin—4.1 


Laboratory studies were again made in 1959, at which time the urinalysis was negative, 
the complete blood count was normal, and the blood chemistry was as follows: 


Calcium—10.0 
Phosphorus—4.75 

Alkaline phosphatase—13.4 
Acid phosphatase—0.8 
Blood urea nitrogen—7.6 


Radiographic Findings.—In 1954 the skeletal survey was essentially negative, except 
for findings in the premaxillary area, and ‘‘the only skeletal defect revealed which might be 
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of some importance is distally and medially in the left femoral shaft just above the epiphys- 
eal plate. This ill defined radiolucent zone may represent irregular bone formation from 
cartilage but growth seems to be quite symmetrical. ’’ 

A skeletal survey made in 1959 was negative, and the urinary tract was negative fo1 


caleulus formation. 


A 


Fig. 6.—Case 2. A, Preoperative radiograph of giant-cell tumor of maxilla (July, 1954). 
Note the large area of radiolucency with indefinite margins. Note also the unerupted cuspid 
and the separation of the central incisors. B, Postoperative radiograph taken in September, 
1958. Note the excellent healing with replacement of the radiolucent area by bone. The oc- 
clusion has been considerably improved. C, Radiograph taken in June, 1959. Note radiolu- 
cent area between central incisors, representing recurrence of lesion. D, Radiograph taken in 
April, 1960, approximately one year after resection of premaxilla, including incisors. There 
has been no recurrence of lesion. 


Histopathologic Findings.—In 1954 histopathologic studies indicated a giant-cell tumor 
of the maxilla. In view of the unusual location, a Brown tumor associated with a para- 


thyroid adenoma had to be ruled out. 
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Histopathologic findings in 1959 were consistent with recurrent giant-cell tumor. In 
-aleified section the tumor occurred on one margin only and was quite limited. The stroma 
the tumor was not very cellular and somewhat edematous, and only a few mitoses were 


ted (Fig. 7). 


w 
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Fig. 7.—Case 2. A, Medium-power Photomicrograph of lesion. Note the even distribu- 


tion of multinucleated cells and the dense cellular stroma. B, High-power view of several 
giant cells. Note the cell with upwards of fifty nuclei. 


‘ 


Case 3.—R. N., a 43-year-old married white man, was admitted to the hospital for 
surgical treatment of a painful swelling of the right mandible. This pain radiated through- 
out the right face, ear, and submaxillary area. 

History.—Because of pain in the mandibular right first molar one week prior to this 
admission, the patient’s dentist took an intraoral radiograph which showed a 1.0 em. peri- 
apical radiolucency (Fig. 8, 4). The tooth was extracted, and the soft tissue attached to the 
roots was sent to the laboratory for histopathologic examination; this was reported as ‘‘ giant- 
cell tumor of bone, Grade IT’’ (Fig. 2). 

As a youth the patient had severe osteomyelitis of the right knee which left him 
crippled. The remainder of the history, which included information concerning the patient’s 
family and his childhood, was noncontributory. 
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Clinical Examination.— 

Local: Intraoral examination revealed a swelling of the right mandible with an ulcera 
tion of the gingiva in the area of the recent tooth extraction. 
pressure and bled quite readily. 
extent. 


This area was sensitive t 
The patient had difficulty in opening his mouth to its fulles 


Several lymph nodes were palpable in the right submaxillary and cervical areas; thes 
were firm and somewhat tender. The right facial area was tender and swollen, and the over 
lying skin was scaly and dry. 


Fig. 8. 


Mf Mp3 3 


Fig. 9. 


Fig. 8.—Case 3. A, Intraoral radiograph. Note the radiolucency and the marked resorp- 
tion of the distal root of the first molar. B, Intraoral radiograph of Case 3 after extraction of 
molar and second premolar. Note the trabeculated pattern of the lesion. 

Fig. 9.—Case 3. Lateral radiograph following extraction of the 


3 : molar and premolar. 
Note the large, circumscribed, trabeculated radiolucent area. 


General: The patient had a severely deformed right knee which caused him considerable 


difficulty in walking. Otherwise, his general physical condition was good. 


Laboratory Findings.—Blood studies were normal, and urinalysis and serology were 
negative. The blood chemistry was as follows: 


Caleium—10.1 mEq./L. 
Phosphorus—2.! 
Alkaline phosphatase—1.5 
Nonprotein nitrogen—41.5 
Sodium—145 
Radiographic Findings.— 
Intraoral: Examination revealed a 3.2 by 2.5 


em. radiolucency of the molar area of the 
right mandible. 


Loculations were present, and there was a varying degree of radiolucency. 
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distal root of the first molar showed marked destruction, whereas the mesial root was 
ially intaet despite its association with the lesion. The second molar was tilted mesially; 
second premolar was devoid of its crown, and its apex also appeared to be involved with 
radiolucency (Fig. 8). Diagnosis: ‘‘Consistent with the diagnosis of giant-cell tumor of 
dible.’’ 

Vandible and metastatic bone series: Examination of the mandible by frontal and 
ral projections revealed a radiolucent, loculated zone in the position of the right first 
ar and adjacent portion of the alveolar ridge and body over an area measuring 3.2 by 
em. 


There was an expansion with the transverse measurement of about 2.2 em. in the 
utal projection. This had the radiographic appearance of a giant-cell tumor (Fig. 9). 


Serial survey films for evaluation of the skull, spine, pelvis, ribs, and neighboring 
ctures revealed no generalized skeletal disease. 

Incidental findings included spina bifida and a minimal osteophytic reaction, mostly in 
lower dorsal area. There was a slight right lumbar curve. There was no evidence of 
monary disease, and the heart and aorta were normal. 

Treatment and Course—The patient was taken to the operating room, where a 3.5 em. 
wular, firm, somewhat infiltrating mass was removed; it was noted that both the lingual 
| bueceal plates were eroded and penetrated by the mass in several areas. The growth in- 
ved the inferior alveolar canal and its contents; these structures were excised with the 

specimen. 

Although it was necessary to sacrifice a considerable portion of both the lingual and 
bueeal cortices, the entire area was saucerized with a margin of 0.5 to 1.0 em. An intra- 

oral graft of bank bone was placed, and the area tightly sutured. The patient was maintained 
n penicillin for ten days; no breakdown was noted, and the graft eventually became in- 
porated in the mandible. Radiograms taken six months later demonstrated virtually 
complete healing of the mandible. 

When the patient was last seen on Dec. 14, 1959, radiographic studies showed no evidence 


recurrence of the lesion. 


Case 5.—On Oct. 20, 1959, a 40-year-old married white woman was seen with a hard, 
ndurated swelling of the left side of the face which she had first noticed about one year 
earlier. The swelling appeared to increase gradually in size, but the patient was completely 
asymptomatic. She consulted her dentist because of the facial asymmetry produced by the 


swelling, and she was referred for diagnosis and treatment. 


g 

Clinical Findings.— 

Intraoral examination disclosed a full complement of teeth in excellent condition. The 
gingivae were normal in color and tone. A hard, indurated swelling of the left side of the 
mandible was present, and it extended from the left premolar area to the right cuspid. The 
swelling caused both a buccal and a lingual expansion of bone and measured 5.0 by 1.5 em. 
Digital pressure elicited no evidence of crepitus or thinness of bone. Surrounding structures 
were within normal limits. 

All teeth present in the area of the lesion responded normally to the pulp-tester vitality 
test, with the exeeption of the lower right central incisor; this tooth showed no response and 
vas considered nonvital. 

Extraorally facial asymmetry with noticeable swelling of the left side of the face was 
evident. 

Roentgenographic Findings.—Radiographic examination showed a large area of rare- 
faction which appeared lobulated. It was multilocular and irregular in outline, with coarse 
trabeculation throughout. The premolar and cuspid teeth were slightly displaced, with no 
evidence of root resorption, The circumscribed cystlike lesion extended from the lower left 


premolar area to the lower right cuspid (Fig. 10). 
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Differential Diagnosis.—On the basis of the clinical and radiologic findings, the dif- 
ferential diagnosis included ameloblastoma, giant-cell tumor (central type), myxofibroma, and 


hemorrhagic bone cyst. 

Treatment.—On Nov. 2, 1959, under general anesthesia, the gingival mucoperiosteum 
was reflected from the labial cortical bone and the expanded labial plate of bone was re- 
moved, exposing a reddish brown tumor mass. Frozen sections were diagnosed as ‘‘ giant-cell 
tumor.’’ The tumor was then removed in multiple sections because of its friability. Profuse 
bleeding was controlled by means of repeated wet packs. Following complete removal of the 
tumor mass (Fig. 11), the involved bone was curetted and chemically cauterized. After the 
evacuated cavity had been filled with Gelfoam sponges, the gingival mucoperiosteum was 
sutured back into position. Because of the profuse surgical hemorrhage, the patient was 
typed and cross-matched in anticipation of blood replacement. Upon leaving the operating 
room, she was given 1,500 ¢.c. of 5 per cent dextrose in water, intravenously. 


Fig. 10.—Case 5. Note the radiolucent area and the notable expansion of the cortical plates 
of bone. 


The patient did well postoperatively, except for some evidence of paresthesta. There 
was no evidence of bleeding or tissue ecchymosis. The patient received antibiotic therapy 
throughout and was discharged on the third postoperative day. 

Laboratory Findings.—Complete blood analysis and chemical findings were all within 
normal limits. Blood chemistry findings were as follows: 

Phosphorus—4 mg. per cent 
Calcium—9.4 mg. per cent 
Alkaline phosphatase—1.7 sigma units 

The patient was followed weekly and was asymptomatic, with complete disappearance 
of the paresthesia. The gingiva appeared normal, and the buccal expansive swelling of bone 
slowly subsided. Vitality tests of the teeth were exactly the same as preoperatively. X-ray 
studies showed no changes from the preoperative roentgenograms. The patient was last seen 
on Feb. 11, 1960. 

The microscopic findings in this case suggested an active lesion. There was a dense, 
cellular stroma with numerous mitotic figures. The case will be followed very carefully for 
possible recurrence of the lesion. 
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DISCUSSION 


We have not been able to make clinical, radiographic, and microscopic 
studies of a sufficient number of giant-cell tumors of the mandible and maxilla 
to draw definitive conclusions concerning occurrence, clinical course, and sig- 
nifieanee of variations in the microsecopie picture. This information may become 
available when several series of cases have been studied intensively and fol- 
lowed over a period of years and when there is an opportunity to study these 
jaw tumors in tissue culture and with various histochemical procedures, par- 
ticularly enzyme studies. From a study of our small series of cases, we are able 
to indicate that true giant-cell tumor of the mandible and maxilla is certainly 
seen more commonly than Jaffe and others suggest. The cases presented appear 
to satisfy all criteria of tumors as the term is understood today. The cases also 
appear to satisfy the criteria, both microscopic and clinical, of giant-cell tumors 
of bone, when the varying opinions expressed in the literature are taken into 
account. 

Thus, we agree with Lichtenstein that the giant-cell tumor of bone arising 
in the jaws and elsewhere is a distinctive neoplasm, apparently arising from 
the supporting connective tissue of bone marrow. The giant-cell tumor presents 
a reasonably characteristic microscopic appearance, consisting of a fibroangioma- 
tous matrix with multinucleated giant cells evenly dispersed throughout the 
stromal connective tissue and forming an integral part of the tumor. The 
stromal cells often appear to be joined by a fine network, and protoplasmic 
processes extending from the giant cells appear to join this network. The 
nuclei of the stromal cells resemble those of the giant cells in size, shape, and 
chromaticity. Small giant cells consisting of two, three, and four nuclei seem 
to suggest the unity of the stromal and giant cells and the derivation of the 
multinucleated cells from the mononuclear stromal cells. Variations in the 
histopathology of the giant-cell tumors appear to be confined to the stroma 
rather than to the giant-cell component. There are variations in the density 
of the stromal component between tumors, and in addition to an increase in 
number of cells per area the nuclei may present variations in size, shape, and 
chromaticity. There may be a notable number of mitotic figures, but we have 
not observed truly bizarre mitoses in these tumors. Dense collagen as well as 
osteoid-like material may be formed in these tumors, although this is rarely 
seen. We have not been able to correlate the microscopic findings with clinical 
behavior in these few casés, but the tumors have been graded in relation to 
the stromal appearance and the eases will be followed carefully. The same 
procedure will be carried out in all future eases. 

The radiographic features are not diagnostic of tumor but are highly sug- 
gestive of neoplastic expansion with resorption of bone, eementum, and dentine 
and enlargement of the cortex. All our cases present the lobulated appearance 
and the varying degrees of radiodensity with ill-defined margins seen in bone 
tumors, such as ameloblastoma. 

The giant-cell tumor is not a common entity and is not to be confused with 
such lesions as nonosteogenic fibroma, benign chondroblastoma, and _ solitary 
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‘icameral bone eyst. The microscopic appearance may resemble that of a 
calized radiolucent lesion of hyperparathyroidism, and the latter condition 
ist be ruled out in all cases of suspected giant-cell tumor. Serum and urine 
lcium and phosphorus values are of considerable assistance in making a diag- 
sis. The differentiation from giant-cell reparative granuloma is often more 
(ficult, and we do not yet know where to draw a definitive line of demarcation. 
obvious giant-eell reparative granulomas, there are a few unevenly seattered 
iltinucleated giant cells and a fibroangiomatous background infiltrated with 
rying degrees of lymphocytic cells. The inflammatory component is par- 
ularly obvious in the giant-cell epulis or the peripheral giant-cell reparative 
anuloma. A history of trauma may or may not be elicited. Special stains 
‘Mallory, periodie acid-Schiff) have not helped us in differentiating between 
int-eell tumor and reparative granuloma. 
Our purpose is not to define the exact microscopic differences between 
ant-eell tumor of bone and reparative granuloma but to indicate that many 
eiant-cell lesions of the mandible and maxilla are true tumors, according to our 
urrent definitions of neoplasia, and fall into the category of giant-cell tumors 
{ bone. We feel that some giant-cell lesions of the jaws appear to be in- 
flammatory lesions with an abnormal healing response, and the term giant-cell 
reparative granuloma is probably a good one. Most certainly, however, not 
all giant-cell lesions of the jaws fall into this category, and the occurrence in 
the mandible and maxilla of true giant-cell tumor, a formidable neoplasm by 
therapeutie standards at least, is far more common than the papers by Jaffe’ *° 
and others* * lead us to believe. The statements of this rarity or nonexistence 
of giant-cell tumors of the jaws have been confusing and problematical to the 
clinicians who attempt to treat these aggressive lesions. 
We feel that a diagnosis of giant-cell tumor of bone must be made only 
after a correlation of clinical, radiographic, and microscopic findings. When 
these lesions reeur, more radical therapy is suggested. 


SUMMARY 


The features of giant-cell tumor of the mandible and maxilla are discussed, 
and a small series of carefully observed cases is presented. The extreme rarity 
of true giant-cell tumor of the jaws is disputed. 

We wish to express our appreciation to Leo Berg, D.M.D., of Worcester, Massachusetts, 


for making the records of Case 5 available to us. 
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General Section 


HEREDITARY GINGIVAL FIBROMATOSIS 


Report of a Family 


S. Jerome Zackin, D.M.D.,* and David Weisberger, D.M.D., M.D.,** 
Boston, Mass. 


9? 66 


ele- 


EREDITARY gingival fibromatosis is a rare oral disease with a wide variety 
H of names.' ‘‘Hereditary or idiopathic hyperplasia of the gums, 

phantiasis gingivae,’’ ‘‘fibromatosis gingivae,’’ ‘‘symmetrical fibroma of the 
palate,’’ and ‘‘congenital macrogingivae’’ are but a few of the terms applied 


to this condition. During the past 100 years, there have been published reports 
of approximately 100 cases in which the definitive diagnosis has been established.’ 

In the characteristic clinical picture firm, enlarged gingival tissue covers 
most of the anatomic crowns of the teeth. In most eases, the teeth are fully 
erupted in relation to the alveolar bone. The tissue is of normal color, stippled, 
nonpainful, and free from hemorrhage. 

Usually the hyperplasia is first noted at about the time of eruption of the 
permanent incisors, although Hine* mentions a number of cases in which the 
condition was evident during the deciduous dentition. Ruggles‘ and Raynal?® 
reported eases in which the defect appeared to be present at birth. 

Histologically, the epithelium displays a moderate hyperplasia with hyper- 
keratosis and elongation of the rete pegs, but the increased tissue mass is pri- 
marily the result of a marked inerease and thickening of the collagenous 
bundles in the connective tissue stroma. This tissue shows a high degree of 
differentiation, few young fibroblasts being present. Although the presence of 
chronic inflammatory cells is generally conceded to be only an incidental finding, 
the amount of inflammation depends upon the area of tissue studied. There is 
marked infiltration of chronic inflammatory cells in the region of the gingival 
suleus and close to the surface, whereas the remainder of the tissue is relatively 
; *Research Associate in Dental Medicine (Periodontia), Harvard School of Dental Medi- 
ions **Professor of Dental Medicine, Harvard School of Dental Medicine; Oral Surgeon and 
Chief of Dental Service, Massachusetts General Hospital. 
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Apparent bony involvement, in the form of 





ee of inflammatory elements.® * 
teofibrosis, has been reported only onee.* 

There is strong evidence that many cases of gingival fibromatosis oceur 

a hereditary basis. In Rushton’s? 109 eases, fifty-four patients were the 
spring of marriages between affected and normal persons. Nevertheless, 
ioradie eases are not uncommon, and most ease reports make no mention of 
fected relatives. The number of pedigrees reported is not large. Perhaps the 
ost completely documented genealogy was that reported by Weski,® covering 
e generations and nine marriages between normal and affected persons. Of 
e thirty-eight offspring of these marriages, nine females and six males were 
ffeeted. Mirolli’® reported on four generations in which there were twenty- 
ight offspring from ten marriages. Of these offspring, seven females and four 
ales were affected to various degrees (and some of these were doubtful). 
‘avara and associates" reported a family in which the father and six of eight 
-hildren had the defect. In all of these pedigrees, as well as in other less complete 
records, inheritance was only through an affected parent. This would indicate 
‘hat gingival fibromatosis is undoubtedly transmitted by a dominant autosomal 
gene. On the other hand, Cernea and co-workers’ reported a case in which 
an unaffected woman transmitted the defect. Ruggles‘ described a family in 
which there were ten eases of gingival fibromatosis in three generations, but 
he claimed that only the affected female members transmitted the defect. 

A number of other abnormalities have been reported in association with 
hereditary gingival fibromatosis, although only hypertrichosis has been noted 
more than a few times.” '*-'° It should be noted, however, that the incidence 
of the two abnormalities occurring together is small as compared with the total 
number of eases of the gingival defect. 

Although it has been stated that the treatment of choice is surgical removal 
of the enlarged tissues,” ° there is a tendency for the condition to reeur within 
a few years.” 7 "7 A total of about fourteen hours of radium therapy to each 
jaw prior to gingival surgery did not seem particularly effective in preventing 
recurrence.'* On the other hand, extraction of the teeth causes the enlarged 
gingival tissue to shrink almost to normal.’® Although Heath’ and Kerageorgis*" 
advocated removal of the underlying alveolus along with the teeth, tooth extrae- 
tion alone is generally considered sufficient to prevent recurrence. 


























CASE REPORT 






A family of Italian ancestry has been followed at the Harvard School of Dental Medicine 
and the Massachusetts General Hospital over a twenty-two year period. Fig. 1 shows the 
genealogy of this family; six marriages between affected and normal persons over four 
generations have produced eleven affected children and ten normal children. Transmission 
was only by an affected parent. The great-grandmother probably had the defect, but she 
was edentulous when the family first came under the care of the dental clinics and therefore 
a definitive diagnosis could not be made. Except for one 2-year-old boy,* all the normal 
children have most or all of their permanent dentitions. In this family the condition was 
first noted when the children were about 24% years of age. There is a slight hypertrichosis 
All other physical findings are within normal limits. 













in all members of the family. 










*This boy was recently examined, at the age of 3% years, and was found to have heredi- 


tary gingival fibromatosis. 
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The teeth and gingival tissues of a brother and sister are shown in Figs. 2, 3, and 4. 
ss than one-third of the anatomic crowns of the teeth are seen protruding through the 
cival tissues, even though at the time of operation the teeth were seen to be fully erupted 


noe 
's 


Fig. 3. 


Fig. 4. 





rT . 2.—Hereditary gingival fibromatosis in a 17-year-old girl. Note the greatly thickened 
gingiva and the malpositioning of the teeth. 
,. wig. 3.—Hereditary gingival fibromatosis in the 16-year-old brother of the girl shown in 
Fig. 2. Note the stippled, nodular appearance of the gingival tissue. 

Fig. 4.—Maxillary arch of the boy shown in Fig. 3. One-third or less of the anatomic 
crown is exposed to the oral cavity. In some areas, the tissue is smooth because of contact 


with the lower gingival tissue during chewing. 





with respect to the alveolar bone. In some areas, there was contact between the gingival 
tissues of the opposing jaws when the teeth were occluded. Because of the enlarged tissue, 


the muscles of the face were tense and drawn and the lips were everted. 
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The histologic picture is shown in Figs. 6, 7, and 8. (Fig. 5 shows normal gingival 


The stroma is thickened by broad, interlacing bands of dense collagen. 


tissue for comparison. ) 
Between these, often perivascular, and occasionally hugging the epithelium, are large nodular 
The predominant cell is the tissue histioeyte, with smaller 


zones of chronic inflammation. 


Fig. 5. 


Fig. 5.—Normai gingiva. (Magnification, x35; reduced 4.) 
Fig. 6.—Hereditary gingival fibromatosis. Increased thickness of the connective tissue 
stroma is primarily responsible for the clinical appearance. (Magnification, x35; reduced 4.) 
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numbers of lymphocytes and rare plasma cells and neutrophilic polymorphonuclear leukocytes. 
There is downward proliferation of the rete pegs, both as sharp needle points and as broad, 
flat sheets. Alternating with these are short areas of atrophy. There is moderate keratiniza- 


tion of the epithelium.* 


Fig. 9.—Alveolar ridges of the mother of the children shown in Figs. 2, 3, and 4 eight years 


after extraction of all the teeth and removal of the excess tissue. 


The mother of the two children pictured in Figs. 2, 3, and 4 underwent gingivectomy of 
Less than a year 


The tissues had re- 


the upper anterior region at the Massachusetts General Hospital in 1938. 
after surgery, she noticed that the gingivae were slowly enlarging. 
gressed to their former condition when, in 1950, she decided to have all her teeth extracted 


Accordingly, the teeth were removed, the excess gingivae were 
gly; & 


and full dentures inserted. 
Since that time, the patient has worn 


resected, and full dentures were constructed in 1951. 
the dentures on normal ridges without incident (Fig. 9). 


Fig. 10.—Hereditary gingival fibromatosis in a 13-year-old boy, the cousin of the children 
shown in Figs. 2, 3, and 4 


Because of this experience, her two children and one brother also underwent com- 
plete extractions, with removal of the redundant tissue, and are now wearing full den- 
tures. One boy, a cousin of the children shown in Figs. 2, 3, and 4, preferred to retain his 
teeth, so the enlarged gingival tissues were removed by electrocautery. In the ensuing two 
years, there has been a moderate regrowth of tissue. Figs. 10 and 11 show this boy’s 
mouth before and two years after removal of affected gingival tissues by electrocautery. 


*Pathology report by Sanford Irwin Roth, M.D., Clinical Fellow in Pathology, Massa- 
chusetts General Hospital. 
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The genealogy of a family with hereditary gingival fibromatosis has been 
esgented. Six marriages between normal and affected persons over four 
nerations resulted in eleven affected children (six girls and five boys) and 
n normal children. The defect was transmitted only through an affected 





Fig. 11.—Hereditary gingival fibromatosis. Regrowth of tissue two years following removal 
by electrocautery. (Same boy as shown in Fig. 10.) 


parent, the mechanism undoubtedly being a dominant autosomal gene. The 
clinical and histologie pictures have been illustrated, and the treatment has been 
deseribed. The literature on hereditary gingival fibromatosis has been briefly 


reviewed. 
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SARCOMA COMPLICATING FIBROUS DYSPLASIA 
Probable Role of Radiation Therapy 


oward C. Tanner, Jr., D.D.S.,* David C. Dahlin, M.D., and 
donald S. Childs, Jr., M.D., Rochester, Minn. 


\RCOMA apparently complicates fibrous dysplasia infrequently. In 1945 
S Coley and Stewart? reported two examples of sarcoma in patients with 
iolyostotie fibrous dysplasia, and since then four additional cases have been 
eported. Proof of origin in an actual lesion of fibrous dysplasia was not 
ifforded in either of Coley and Stewart’s eases. Sutro’® deseribed fibrous dys- 
plasia and sarcoma in the same portion of a tibia. Dustin and Ley® observed 
sarcomatous change in a lesion of the ilium in a patient with Albright’s syndrome. 
Perkinson and Higinbotham® recorded an osteogenic sarcoma that developed 
in a lesion of polyostotie fibrous dysplasia. Two cases reported by Platt’? are 
not aeceptable, since the nature of the pre-existing benign process is unknown. 
The first example of sarcoma in facial fibrous dysplasia was reported by Sabanas 
and her co-workers™ at the Mayo Clinie in 1956. 

Lichtenstein® described fibrous dysplasia in 1938, and it is now possible 
to distinguish the lesion of this disease from other benign and malignant lesions. 
Facial fibrous dysplasia is becoming a well-understood pathologie entity, and 
its benignaney is well accepted. It is believed that fibrous dysplasia is an 
aberration of osseous development, which usually ceases its progression at 


puberty. 


PRESENT STUDY 


Four cases in which sarcoma complicated fibrous dysplasia were encoun- 
tered at the Mayo Clinie between 1930 and 1956. In all four instances, facial 
bones were involved but there was no evidence of fibrous dysplasia elsewhere 
in the skeleton. The osseous lesions had been irradiated in all eases. A fifth 
postirradiation sarcoma of the jaws is not ineluded because, although there was 
clinical and roentgenologic evidence of fibrous dysplasia preceding evidence of 
the malignant tumor, we do not have histologic proof of the benign process. 
In the ease reports to follow, only positive findings are recorded. 


From the Sections of Surgical Pathology and Therapeutic Radiology, Mayo Clinic and 
Mayo Foundation. (The Mayo Foundation, Rochester, Minnesota, is a part of the Graduate 
School of the University of Minnesota.) 
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not acceptable, since the nature of the pre-existing benign process is unknown. 
The first example of sarcoma in facial fibrous dysplasia was reported by Sabanas 
and her co-workers" at the Mayo Clinie in 1956. 

Lichtenstein® described fibrous dysplasia in 1938, and it is now possible 
to distinguish the lesion of this disease from other benign and malignant lesions. 
acial fibrous dysplasia is becoming a well-understood pathologie entity, and 
its benignaney is well accepted. It is believed that fibrous dysplasia is an 
aberration of osseous development, which usually ceases its progression at 


puberty. 


PRESENT STUDY 
Four cases in which sarcoma complicated fibrous dysplasia were encoun- 
tered at the Mayo Clinie between 1930 and 1956. In all four instances, facial 
bones were involved but there was no evidence of fibrous dysplasia elsewhere 
in the skeleton. The osseous lesions had been irradiated in all cases. A fifth 
postirradiation sarcoma of the jaws is not included because, although there was 
clinical and roentgenologic evidence of fibrous dysplasia preceding evidence of 
the malignant tumor, we do not have histologic proof of the benign process. 
In the case reports to follow, only positive findings are recorded. 
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Case 1.*—A 24-year-old white woman came to the Mayo Clinic on Aug. 21, 1945, for 
treatment of a swelling of the right cheek which had first appeared in 1927, when sh 
was 6 years old. In 1931 curettage had led to the diagnosis of a benign process. Th: 
swelling increased slowly until 1936, when daily roentgen therapy of unknown dosage was 
given over a period of three months. Three months before the patient came to the elini 


the lesion had begun to expand rapidly. 


Fig. 1—Case 1. Right maxilla is enlarged and sinus is obliterated by fibrous dysplasia. 
There is no evidence of malignant tumor. (Reproduced, with permission of J. B. Lippincott 
Sear oa from Sabanas, Dahlin, Childs, and Ivins: Postradiation Sarcoma of Bone, Cancer 
9: 528-542, 1956.) 


On examination, a hard tumor of the right maxilla was seen pushing up the floor 
of the orbit and extending into the ethmoid and sphenoid sinuses. There was actinoderma- 
titis over the right maxilla. From the roentgenograms, a diagnosis of fibrous dysplasia 
of bone with obliteration of the sphenoid and ethmoid sinuses and involvement of the right 
antrum and mandible was made (Fig. 1). Biopsy of tissue that had been removed on 
Aug. 15, 1945, provided microscopic verification of the diagnosis of benign fibrous dysplasia 
and osteogenic sarcoma (Fig. 2). The lesion was considered inoperable. Radiation therapy 


was given, but the patient died within four months. 


CASE 2.—An 18-year-old boy was brought to the Mayo Clinic on Oct. 25, 1938, because 
of a swelling of the right cheek. At the age of 10 years he had fallen and fractured his 
right cheek bone. One year later a swelling appeared and a diagnosis of “sarcoma of 
benign character” was made without biopsy. The patient received x-ray therapy to the 
face at another institution. Four series of treatments were given, starting in January, 1933, 
and ending in June, 1938. The total incident dose during this period was 5,703 r to the 
right side of the face, 1,967 r to the left side, and 968 r to the anterior part of the face; 


*Reported as Case 6 by Sabanas and co-workers.™ 
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\)-kv. equipment was used at a distance of 60 cm. The filtration or half-value layer 
the rays was not stated. No change in the lesion had been evident until four months 
ior to admission, when it began to expand rapidly. Sections of a specimen removed 

sewhere revealed typical fibrous dysplasia (Fig. 3, a). Roentgen therapy was of no benefit 


that time. 


we 
. 


aN \ 


\, 


* ‘Fig. 2.—Case 1. a, Fibrous dysplasia showing benign fibrous tissue and random spicules 
of bone. b, Osteogenic sarcoma with malignant cells in lacunae of chondroid and osteoid 
matrix. (Hematoxylin and eosin stain. Magnification, x90.) (Reproduced, with permission 
of J. B. Lippincott Company, from Sabanas, Dahlin, Childs, and Ivins: Postradiation Sarcoma 
of Bone, Cancer 9: 528-542, 1956.) 


Examination revealed displacement of the right bulbus oculi by a diffuse, hard swelling 
situated from just below the level of the right orbit to the right angle of the lip and 
posteriorly to the preauricular region. There was a slight, firm swelling on the right side 
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of the hard palate. Laboratory findings were within normal limits. Biopsy of tissue from 
the deeper portions of the tumor disclosed osteogenic sarcoma (Fig. 3, b). Because of 


its location and extent, the tumor was deemed inoperable. Radium therapy was administered, 


but the patient died within two years, 


Fig. 3.—Case 2. a, Typical area of fibrous dysplasia. Note bland character of fibrous 
elements. b, Osteogenic sarcoma containing pleomorphic malignant cells that are producing 
tumor osteoid. (Hematoxylin and eosin stain. Magnification, 120.) 


CASE 3.—On Aug. 30, 1954, a 32-year-old white man came to the clinic because of 
a dental problem. A swelling in the right malar region had been noticed in 1930, when 
the patient was 8 years of age. At that time a partial resection of the maxilla on that 
side was done and a diagnosis of osteoma was made. Then roentgen treatments were given 
to the right maxilla. Between March, 1930, and July, 1931, nine series of x-ray treatments 
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re given to the right side of the face at another institution, the total incident dose being 


070 r. Voltages ranged from 110 to 200 kv. The roentgenographic and clinical diagnosis 


fibrous dysplasia was confirmed on review of the specimen that had been removed else- 


ere. 


Fig. 4.—Case 3. Lateral roentgenograms of the jaw. a, Typical fibrous dysplasia, with 
ontinuous cortical plate. b, Two years later, malignant process has destroyed continuity of 


ortical plate. 


The patient returned on Nov. 24, 1956, because of rapid enlargement of the right 
nandible during the preceding three months. A recent biopsy had revealed “fibrous dys- 
plasia.’’ Facial asymmetry with involvement of the right cheek and mandible was present. 


Masses were observed in the right infraorbital region and in the middle third of the body 
of the mandible. The mandibular lesion extended from the angle of the mandible across 
The roentgenographic appearance was typical of fibrous dysplasia, as before 


the midline. 
from the 


Fig. 4, a), but a large osteolytic lesion was superimposed (Fig. 4, b). Tissue 


lesion showed residual fibrous dysplasia (Fig. 5, a), as well as superimposed osteogenic 


sarcoma (Fig. 5, b). It was felt that surgical treatment offered no reasonable chance of 


However, with partial regression after radiation therapy and because of intractable 


cure, 
The sarcoma measured 


pain, a right hemimandibulectomy was performed on March 21, 1957. 


8.5 by 4.5 by 3.5 em. The patient was alive and well four years later. 


Case 4.—A 24-year-old man who came to the clinic on June 15, 1950, had had a 


“cyst” removed from the right lower jaw two years previously; sections of the tissue showed 
typical fibrous dysplasia (Fig. 6, a). The patient had received roentgen treatments for acne 
from May to August, 1946. Ten treatments of 75 r each were given to the entire face 
Six months before coming to the clinic the patient 


by means of dermatologic equipment. 
Biopsy at that time 


had noticed swelling of the right lower jaw, followed by paresthesia. 
vas interpreted elsewhere as showing “fibrous dysplasia.” 
Examination at the clinic revealed swelling in the midline and right mandible, both 
intraorally and extraorally. Lateral roentgenograms of the jaw showed a malignant lesion 
destroying the mandible in the region of the symphysis and extending along the horizontal 
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rami on both sides as far as the premolar regions. Histopathologic examination revealed 
fibrosarcoma (Fig. 6, b). Diathermie resection of the anterior portion of the mandible was 


performed, and postsurgical roentgen therapy was given. Metastasis and local recurrence 
developed, and the patient died approximately one year later. 


‘’ 


Fig. 5.—Case 3. a, Fibrous dysplasia. b, Osteogenic sarcoma with obviously anaplastic cells. 
(Hematoxylin and eosin stain. Magnifications: a, x90; b, 350.) 


COMMENT 


Zimmerman,’ in a search of the files of the Mayo Clinie prior.to 1955, 
found sixty-nine examples of fibrous dysplasia of jawbones. The discovery 
of four cases in which sarcoma developed suggests that this association may 
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more common than was formerly believed. Two of the malignant lesions 
ere situated in the maxilla, and two in the mandible. The fibrous dysplasia 
volved multiple facial bones in three of the patients. There were three 





Fig. 6.—Case 4. a, Fibrous dysplasia. Well-differentiated spicules of bone are sur- 
rounded by benign fibrous tissue. 0b, Fibrosarcoma with highly malignant cellular activity. 
(Hematoxylin and eosin stain Magnification, 95.) 
male patients and one female patient. None had manifestations suggestive of 
fibrous dysplasia in other than facial bones or suggestive of Albright’s syndrome. 

In the first three patients tumefaction of the jaw in childhood had been 
caused by tumors that had ceased growing at puberty. Such a history is rather 
characteristic of fibrous dysplasia, as deseribed by Lichtenstein,’ Jaffe,’ and 
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others. Deformity, misdiagnosis, and poor understanding of the disease re 
sulted in overtreatment of the original lesions in these three cases. The dura- 
tion of the benign lesion in Case 4 was unknown, and the initial treatmen: 
was conservative. With the onset of sarcoma, the clinical picture changed 
from that of an indolent process to that of a rapidly growing tumor in each eéase. 
Visual, otologic, and masticatory difficulties of rapid onset were also experi 
enced. Each of the malignant lesions was incorrectly diagnosed at least once, 
and all but one were deemed inoperable at the time of correct diagnosis. 

The pre-existing fibrous dysplasia was irradiated in each case. The inter- 
vals of time between irradiation and diagnosis of sarcoma were three, seven, 
eleven, and twenty-five years. Of Zimmerman’s sixty-nine patients with fibrous 
dysplasia of the jaws, fourteen had radiation therapy. Since growth of the 
fibrodysplastie lesion may be intermittent, it was difficult to assess the value 
of such therapy. Of the fourteen patients treated by irradiation, three had 
follow-up of more than ten years without change in the lesions. Five had 
no reported change in less than five years. Three patients had recurrent 
growth of their fibrodysplastic lesions, and three were lost to follow-up. 
There was no convincing evidence that irradiation was beneficial. A similar 
view has been expressed by Lichtenstein.*® 

The roentgenographiec findings are significant. Fibrodysplastice lesions in- 
volving the maxilla are characteristically relatively radiopaque, with expansion 
and obliteration of the antrum; this was true of the lesions involving the 
upper jaws in the present series. The underlying fibrodysplastie lesions in 
the maxilla effectively masked the malignant tumors. The lesions of the 
mandible were less obscure. In Case 3 it was apparent roentgenographically 
that a malignant lesion was superimposed upon fibrous dysplasia. Lateral 
roentgenograms of the jaw in Case 4 showed a frankly malignant lesion that 
had extended beyond the limits of the fibrous dysplasia. 

Microscopically, the major feature of the benign lesions was the presence 
of proliferating fibroblastic connective tissue containing osteoid tissue and 
bony trabeculae in random arrangement. Areas of degeneration were present 
in some sections. These benign lesions did not differ in any discernible 
way from lesions of fibrous dysplasia that have remained benign. Three 
of the malignant tumors were osteogenic sarcomas, and one was a fibro- 
sarcoma. These sarcomas were not unique histologically, but in three cases 
the sareoma was abutting on zones of benign fibrous dysplasia. Although 
there was some intermixing, transitions from benign to malignant regions 
were not recognizable. 

Delay in diagnosis, as previously mentioned, dimmed the prognosis in 
these cases. None of the patients has survived for five years; three died of 
their disease in less than two years. On biopsy, three of the lesions were 
reported by pathologists as being those of fibrous dysplasia, even after the 
lesions had exhibited clinical evidence of malignant activity. This was be- 
cause of inadequate biopsy specimens which failed to disclose the sarcoma. 
The use of fresh frozen sections to determine the adequacy of the specimens 
could obviate this problem. 
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A number of suppositions have been made concerning sarcoma and 
rous dysplasia: 

1. The malignant tumors arise in benign fibrodysplastic tissue. 

2. The malignant tumors exist initially with fibrous dysplasia. 

3. The malignant tumors arise independently and invade the fibro- 

dysplastic tissue. 

The clinieal, roentgenologic, and histologic evidence makes a strong case 

malignant transformation of the fibrous dysplasia. 

Because all the patients gave a history of irradiation of the jaws before 
ming to the Mayo Clinic, it seemed prudent to check the criteria for radia- 
n-indueed sarcomas. In 1948 Cahan and co-workers" stated their criteria 
‘such tumors as follows: 

1. Microscopie or roentgenographie evidence of the benignancy of 

the primary condition. 

2. Irradiation in any of its forms must have been given and the sar- 
coma that later developed must have arisen in the area included 
within the therapeutic beam. 

3. A relatively long symptom-free period. 

4. Histologic proof of sarcoma. 

Our four eases fulfill these criteria for postradiation sareoma of bone, 
although the latent interval was short in Case 4. 

One of us (D. C. D.)° has carefully reviewed all the cases of fibrous 
dysplasia and all the eases of sarcoma recorded in the files of the Mayo Clinic 
and has found no examples of concomitant sarcoma and fibrous dysplasia 
that had not been irradiated. Therefore, while proof that sarcoma in fibrous 
dysplasia is always radiation-induced is lacking, we have no evidence in our 
own material that the dysplastic process may become malignant in any other 
way. Also, this same detailed study of Mayo Clinic cases disclosed no ex- 
amples of sarcoma complicating fibrous dysplasia in bones other than the jaws. 

The ability of bone sarcoma to lie dormant for years between periods 
of malignant activity has been reported.’ Coley and Stewart? believed that 
roentgen therapy inhibited growth of malignant lesions present initially with 
fibrous dysplasia in at least one of their cases. These possibilities cannot 
entirely be ruled out, but they seem unlikely in our series. 

The intimacy of the benign and malignant lesions without the presence 
of intervening normal bone would not favor the supposition that a malignant 
lesion invaded a region of fibrous dysplasia. 

The hazards of drawing valid conclusions concerning the relationship 
of sareoma and fibrous dysplasia are obvious. The evidence from this series 
and from a review of the literature strongly suggests that irradiation may 
he an ineiting faetor in the development of sarcoma in these eases.’ '! In 
the cases reported by Dustin and Ley® and by Perkinson and Higinbotham® 
the elinieally benign lesions had been irradiated. We believe that radiation 
therapy is ineffectual in the treatment of fibrous dysplasia. The potential 
hazard of such treatment makes its use in patients with this condition unwise. 
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SUMMARY 


Four cases of sarcoma arising in lesions of fibrous dysplasia were found 
in the files of the Mayo Clinie. In all four cases the malignant tumors de- 
veloped in facial bones, and in all eases the benign lesions had been subjected 
to ionizing radiation. 
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THERAPEUTIC EFFECT OF WATER-SOLUBLE BIOFLAVONOIDS 
IN GINGIVAL INFLAMMATORY CONDITIONS 


Rosa Iusem Carvel, D.D.S., Ph.D.,* and Victor Halperin, A.B., B.S., D.DS.,** 


New Orleans, La. 


™ INGIVAL bleeding is a symptom that is observed in more than one condition, 
G such as blood dyserasias, endocrine dysfunction, periodontal disease, ete., 
but generally it is a result of periodontal disease with accompanying gingival 
inflammation. In the absence of blood dyserasia and chronie debilitating dis- 
ease, we believed that periodontal disease accompanied by defects in the eapil- 
lary wall was the main cause of abnormal gingival hemorrhage in patients in 


the present study. 

Sokoloff! showed that inflammation of the mucous membrane ‘‘is closely 
associated with injury to the capillary wall with increased capillary fragility,”’ 
and Menkin? demonstrated the prime role of the capillaries in localized inflam- 
matory processes. Biskind and Martin® reported the beneficial effects of a par- 
ticular water-soluble citrus bioflavonoid complex in several inflammatory condi- 
tions of mucous membranes, and Roth and associates* observed favorable elini- 
eal response following the treatment of gingival hemorrhage with the same 
water-soluble bioflavonoids. 


PROCEDURE 


We have treated one group of thirteen patients with a combination of these 
water-soluble bioflavonoids and ascorbic acid,t and a second group of seven 
patients was given a placebo as well as the therapeutic medication and studied 
by a double-blind technique. 

Patients with gingival hemorrhage were chosen for this study. Blood dys- 
erasias and serious debilitating diseases were eliminated as causes of hemorrhage 
on the basis of consultations with the patients’ physicians. In ten instances 
such consultations were supplemented by laboratory tests (complete blood count, 
platelet count, and clotting and bleeding times), and findings were normal in 
all cases. 


*Associate Professor of Oral Medicine, Loyola University Dental School. 
**Associate Professor and Chairman of the Oral Pathology Department, Loyola University 
Dental School. 
__ #Duo-C.V.P., which contains 200 mg. water-soluble bioflavonoids plus 200 me, ascorbic 
oxid per capsule, was supplied by U. S. Vitamin & Pharmaceutical Corporation, New York, New 
York. 
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Oral medical histories were taken, and dietary status was determined by 
obtaining from each patient a record of all food eaten in a seven-day period. 
The method developed by the Department of Periodontology of New York Uni- 
versity was used to obtain and evaluate the dietary data. Each patient was 
given a simplified chart on which to record his food intake during the study. 

Kodachrome photographs were taken at the beginning, during, and at the 
end of the period of observation. 

In four patients biopsy specimens were taken at the same time as the photo- 
graphs and from the same areas of the gingivae. Specimens were fixed in 10 
per cent formalin, and paraffin sections were prepared and treated with hema- 
toxylin and eosin, Gomori’s silver impregnation, and Masson’s trichrome stains. 

Six female patients, aged 9 to 36 years, and seven male patients, aged 11 to 
31 years, were initially given one or two capsules (200 mg. water-soluble bio- 
flavonoids plus 200 mg. ascorbic acid per capsule) two to three times daily for 
periods ranging from eleven days to ten months (Table I). 

Seven persons, five female patients 7 to 28 years of age and two male pa- 
tients 11 and 29 years of age, took part in a double-blind study (Table II). 
One of these patients (Case 19, Table II) had participated in the previous 
study (Case 1, Table 1) with good results, but four months after discontinuation 
of medication she returned with her original symptoms and was ineluded in 
the second group. This group was given one of two preparations, identified by 
a letter (A or B) only; after a period of time the first preparation was dis- 
continued and the other capsules were given. Neither patient nor doctor knew 
which was the placebo and which was the active medication. Patients were 
given one or two capsules of preparation A or B three times daily for periods 
of six days to two months. The identities of preparations A and B were not 
known by doctor or patient until the study was completed. 

No dietary changes or changes in oral hygiene were suggested to the pa- 
tients; nor was any local therapy, such as sealing or elimination of local irri- 
tants, given. Most patients were examined at eight- to ten-day intervals, but 
longer intervals were sometimes necessary. 





Fig. 1—Case 2, Table I. Spontaneous gingival bleeding in 23-year-old male student. 
Diet evaluation showed almost complete lack of fresh fruits and vegetables and overindulgence 
in beer and other alcoholic beverages. 

Fig. 2.—Case 2, Table I. Five months’ treatment with 600 mg. of water-soluble bio- 
flavonoids and vitamin C daily and no change in diet has resulted in complete control of 
gingival bleeding. 

Fig. 3.—Case 14, Table II (control growp). Acute exacerbation of chronic condition in 
16-year-old girl who refuses to eat fruits or vegetables. There is an excessive intake of sweets, 
eae and six to eight soft drinks per day. 

4.—Case 14, Table II, after sixteen days of taking three capsules of preparation A 
(neatnes daily. 

Fig. 5.—Case 14, Table II, after the first three weeks of daily treatment with 600 mg. of 
soluble biofiavonoids and vitamin C. After first observation medication was rotated, and re- 
lapses occurred when placebos were given. 

Fig. 6.—Case 1, Table I. Chronic proliferative gingivitis with profuse bleeding and pain. 
Diet oonsleted mainly of potatoes, white bread, grits, and milk. The patient resorted to this 
soft diet because of bleeding and pain. 

Fig. 7.—Case 1, Table I, after the first three months of daily treatment with 600 mg. of 
water-soluble bioflavonoids and vitamin C. Biopsy specimens were taken from upper right and 
lower left buccal and lingual areas before, during, and on completion of experiment. 
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Fig. 8.—Case 1, Table I. Photomicrograph of section of gingiva from patient shown in 
Figs. 6 and 7. Note connective tissue with increased vascularity and marked focal and diffuse 
infiltration by chronic and acute inflammatory cells. (Masson’s trichrome stain. Magnification, 
375.) 


Fig. 9.—Case 1, Table I. Photomicrograph of gingival section of area shown in Fig. 8 
after two months of treatment with duo-C.V.P. shows focal infiltration and discrete vascularity. 
(Masson's trichrome stain. Magnification, 375.) 
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Fig. 10. 





Fig. 11. 


Fig. 10.—Case 1, Table I. Photomicrograph of section of gingiva before treatment. Note 
scarce collagen fibers separated by edema. Note also increased vascularity. (Gomori’s stain. 
Magnification, «375; reduced \%.) 

Fig. 11.—Photomicrograph showing section of gingiva from area shown in Fig. 10 after 
two months of daily treatment with duo-C.V.P. Note scarce fibers and increased cellularity. 


There are less edema and vascularity than in Fig. 10. (Gomori’s stain. Magnification, X375; 
reduced 4.) 
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Fig. 12.—Case 19, Table II. (Same patient as in Case 1, Table I, who had a recurrence 


four months after discontinuing previous treatment.) Gingival section after twenty-one days 
of treatment with preparation A (placebo). Appearance is very similar to that seen in Fig. 10. 

Fig. 13.—Case 19, Table II. Photomicrograph showing section after two weeks of treat- 
— with preparation B (duo-C.V.P.). Note argyrophil fibers surrounding endothelial vessel 
walls. 
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Fig. 14.—Case 16, Table II (control group). Photomicrograph of gingival section before 
treatment. Note severe chronic gingivitis. Surface epithelium shows acanthosis and para- 
keratosis. Note also diffuse chronic infiltration, hemorrhages, and spongiosis. (Masson's tri- 


chrome stain. Magnification, 375.) 
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SULTS 

Every patient given the active medication responded with complete arrest 
oozing of blood and hemorrhage and with regression of the gingival lesions 
ables I and II). Early signs of clinical improvement in chronic cases were 
n after about two weeks, and results were more dramatic in the acute cases. 

Not all patients could be followed subsequent to the study, but it was ob- 
ved that in Cases 1, 5, 6, 7, 12, and 16 discontinuation of medication resulted 
relapses with reeurrence of bleeding and, in some instances, of acute necro- 
ing gingivitis. When medication was given again, bleeding stopped and 
igivitis improved. In one instance, Case 20, medications were rotated during 
: double-blind study; improvement occurred each time the active preparation 
ot known to be such at the time) was given, and there was a relapse each 


ie the placebo was given. 


ISCUSSION 


The water-soluble bioflavonoids have not been established as an essential 
lietary constituent. For the present, therefore, they must be assumed to be 
active as therapeutic medication, although our dietary records clearly implicate 
defective diet in the etiology of hemorrhagic gingivae. Some patients ate large 
amounts of carbohydrates to the detriment of proteins and sources of minerals 
and vitamins. In all instances there was either a very small intake of fruits 
and fresh vegetables or none at all. This apparently created a chronic condition 
which led to sudden hemorrhage, as in Cases 1, 5, 12, and 14 in which patients 
had spontaneous bleeding while asleep, or which made the patients susceptible 
to acute strain, as in Cases 5 and 18, in which patients hemorrhaged during 
acute infection (influenza and virus pneumonia), Cases 2 and 16 in which 
students bled while under the stress of examinations, and Cases 10 and 11 in 
which patients hemorrhaged when overindulging in aleohol or suffering from 
lack of sleep or fatigue due to overwork. 

It is interesting to note that, except in two cases, poor nutrition was not 
due to lack of edueation or to poverty. The patients in this study ineluded 
college teachers, college and high school students, and a lawyer. 

Water-soluble bioflavonoids were used therapeutically in the belief that 
bleeding gingivae in the cases studied resulted from increased capillary perme- 
ability and fragility, possibly because of damage to the intercellular cement sub- 
stance in the eapillary wall, ®* and in the belief that the water-soluble bio- 
flavonoids which have been shown to decrease experimentally induced increased 
capillary permeability’ ° and migration of leukocytes through the eapillary 
wall® may act upon the intercellular cement. In four cases biopsies were per- 
formed in an attempt to obtain objective evidence as to the role of the cement 
substanee and the mechanism of water-soluble bioflavonoid activity. The bi- 
opsies revealed reduced vascularity and inflammatory infiltration after treat- 
ment and clinical improvement, but changes in the endothelial layer of the 
capillary wall could not be detected. The results and the limitations of our 
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methods do not permit any conclusion with regard to the role of changes in 
the endothelial cells of the capillary wall in the improvement following therapy. 
We hope to study this point further in future studies. 


Fig. 15. 


Fig. 15.—Case 16, Table II. Photomicrograph showing edema and increased vascularity. 
Few bundles of collagen fibers are seen. (Gomori’s impregnation method. Magnification, 
X375; reduced ¥.) 

Fig. 16.—Case 16, Table II. Photomicrograph of gingival section from area shown in 
Figs. 14 and 15 after twenty-one days of treatment with preparation B (duo-C.V.P.). (There 
are less vascularity and edema, and more collagen fibers are seen. (Note: Sections of same 
area after treatment with placebo, preparation A, are similar to those seen in Figs. 14 and 15.) 
(Gomori’s impregnation method. Magnification, «375; reduced ¥. 
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MMARY 
1. Patients with gingival hemorrhage, without blood dyserasias or serious 
jilitating diseases and with dietary deficiencies of fresh fruits and vegetables, 
re treated. 
2. Thirteen patients, 9 to 31 years of age, were given one or two capsules 
duo-C.V.P. (200 mg. water-soluble bioflavonoids plus 200 mg. ascorbie acid 
capsule) two to three times daily for periods of eleven days to ten months. 
3. Seven patients, 7 to 29 years of age, in a double-blind study were given 


vo. 


icebos or active medication, one or two capsules three times daily for periods 


six days to two months. 

4. Gingival biopsies were performed in four eases. 

5. There were no changes in diet or oral hygiene, and no local therapy 
or example, sealing) was given. 

6. In all patients who received duo-C.V.P., oozing of blood and hemor- 
aging stopped and there was visible regression of gingival lesions in two 
eeks or less; biopsies gave added evidence of clinical improvement. In patients 

who received placebos there was no improvement in bleeding or lesions, and 
discontinuation of therapy or the use of placebo after active medication resulted 
in relapse with bleeding; renewal of treatment with active medication again 


stopped the bleeding. 
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HISTOLOGIC CHANGES IN DENTAL PULPS OF DOGS AND MONKEYS 
FOLLOWING APPLICATION OF PRESSURE, DRUGS, AND 
MICROORGANISMS ON PREPARED CAVITIES 


Part II. Changes Observable More Than One Month After 
Application of Traumatic Agents 


Samuel Seltzer, D.D.S.,* I. B. Bender, D.D.S.,** and 
Irving J. Kaufman, D.D.S.,*** Philadelphia, Pa. 


N A previous report? we described the histologic changes observable in the 
dental pulps of dogs and monkeys at various intervals, up to one month, 
after the teeth had been subjected to trauma from cavity preparation or from 
the application of pressure, silver nitrate, phenol, bacteria, or combinations of 
irritants to prepared cavities. We found that the deeper the cavity preparation, 
the more severe were the inflammatory changes in the pulp. Exertion of ad- 
ditional pressure on the cavity caused greater changes. Silver nitrate or phenol 
caused severe damage if applied to a deep eavity or if used in combination 
with other irritants. Streptococcus faecalis, applied to the base of a cavity, 
could penetrate the dentine and reach the pulp, particularly if pressure was 
exerted or if the dentinal tubules were rendered more permeable by the appli- 
cation of phenol. 
In dogs, changes due to deep cavity preparation could be observed im- 
mediately; changes due to other irritants were first observed in specimens 
fourteen hours after treatment. By the end of one month the effects of trauma 
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nber / 


om all irritants except phenol were less pronounced or had subsided com- 


etely. Inflammatory responses seemed to occur sooner in monkeys than in 


ogs. 
The previous study followed the histologic changes that occurred during 
eriods of up to one month after initial trauma in dogs and up to fourteen 
urs in monkeys. In the present study, observations were extended to periods 


‘up to six months. 


[ATERIALS AND METHODS 

The experimental animals were two healthy dogs and four healthy Macaca 
hesus monkeys. The dogs were about 1 year old; the monkeys varied in age, 

ut all were less than 2 years old. 

Cavities were prepared on the labial or buccal surfaces of twenty-four teeth 
n each animal. In both dogs and in two of the monkeys the burrs were rotated 
by a portable dental engine at 6,000 to 8,000 r.p.m. In the other two monkeys 
the burrs were rotated by a Turbo-Jet* at approximately 50,000 r.p.m. A con- 
stant stream of warm water was played upon each tooth during cavity prepara- 
tion in order to dissipate heat. 

In each animal the teeth on one side were treated in duplicate by applica- 
tion of drugs or bacteria to the cavities without pressure. The teeth on the 
other side were also treated in duplicate with the same drugs or bacteria, but 
with the application of 6 pounds of pressure by means of the specially designed 
instrument deseribed previously.’ 

The materials were applied to the cavities as follows: (1) brain-heart 
infusion broth for one minute; (2) a twenty-four-hour suspension of Strepto- 
coccus faecalis for one minute; (3) a twenty-four-hour suspension of Strepto- 
coccus faecalis for one minute, followed by phenol or Howe’s ammoniacal silver 
nitrate solution for one minute (the silver nitrate solution was then reduced 
with eugenol); (4) Howe’s ammoniacal silver nitrate solution (subsequently 
reduced with eugenol) or phenol for one minute, followed by a twenty-four-hour 
suspension of Streptococcus faecalis for one minute; or (5) phenol or Howe’s 
ammoniaeal silver nitrate solution reduced by eugenol for one minute. 

Each cavity was dried after treatment and filled with amalgam. In a few 
instanees pulps were accidentally exposed and covered with asbestos fibers, and 
in a few other instanees fillings were found to be missing at the time the animals 
were killed: nevertheless it was of interest to complete the study of the teeth. 

The animals were killed by perfusion with fixatives at various intervals 
after the operative procedures according to the following schedule: three months 
and six months for the dogs and two months and six months for the monkeys. 
Teeth were removed from the jawbone, and specimens were prepared and studied 
as deseribed previously.!. Thirty to forty sections of each tooth were examined. 

Degree of damage to the pulp was judged by such criteria as alterations of 
the odontoblasts and other pulp cells, vascular changes, presence of inflammatory 


*Kindly supplied by Bowen Co., Bethesda, Maryland. 
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cells, changes in reparative dentine matrix formation and postoperative calcifica- 
tion, formation of granulation tissue, and necrosis.* 

Unless otherwise indicated, the descriptions that follow are composite re- 
ports on the changes observed in the pairs of teeth which had been given similar 
treatment. The specimens described are from dogs, except when specifically 
designated as being from monkeys. The studies on monkeys’ teeth were less 
reliable than those on dogs’ teeth, for the reasons given previously.’ 

As far as could be observed, however, cavity preparation, pressure, silver 
nitrate, phenol, and bacteria had the same effects on the pulps of monkeys’ 
teeth as on dogs’ teeth. 


CHANGES OBSERVED IN PULPS AFTER THREE MONTHS 


Cavity Preparation—tThree months after the preparation of shallow cavi- 
ties, no effects could be observed in the pulp. After the preparation of deep 
cavities, the only evidence of the original injury was the deposition of reparative 
dentine—the deeper the cavity cut, the greater the amount of reparative dentine 
laid down. Thus, the amount of reparative dentine formed is an expression of 
the amount of injury which oceurs to the pulp. The pulp is able to recover 
from the effects of the cavity cut alone, provided no other irritants are added 
(Fig. 1). 

Pressure.—Pressure against a shallow cavity prepared in one of the teeth 
caused damage which still persisted three months later, although repair was in 
process. The pressure had damaged the odontoblastic layer subjacent to the 
cavity preparation, as shown by the formation of a large amount of reparative 
dentine. This dentine was laid down in a fairly orderly fashion. Evidence 
that some of the odontoblasts had been severely injured or killed was shown in 
the calciotraumatie area by cellular inelusions between the original primary 
dentine and the newly formed reparative dentine (Fig. 2). The pulp sub- 
jacent to this area of repair was infiltrated with chronic inflammatory cells. 
The reparative dentine stained more hyperchromatically than the previously 
formed dentine. Apparently, some cells of the pulp had differentiated into 
odontoblast-like cells and were responsible for the production of this reparative 
dentine. The predentine layer which existed at this time was of normal thick- 
ness, indicating that dentine was now being elaborated in a normal manner. 

Pressure against a deep cavity preparation in another tooth caused more 
severe changes. The odontoblastie layer below the cavity was densely infiltrated 
with chronic inflammatory cells, which had also reached the deep pulp tissue. 
The intact pulp, however, was an indication that recovery would ultimately 
occur. 


Silver Nitrate——Silver nitrate had penetrated the dentine of shallow eavi- 
ties as well as of deeper ones, and silver particles had become interspersed in 
the pulp tissue. The deeper the cavity cut, the greater the deposition of silver 
particles within the pulp tissue. In some sections of teeth with deep cavities 
(dentine between base of cavity and pulp 1.2 mm. or less in thickness), even 
the walls of the blood vessels were stained black (Fig. 3). 
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Fig. 1.—Photomicrograph of a buccolingual section of the lower right fourth premolar of 
a dog. A shallow cavity was prepared on the buccal surface, and this was filled with amalgam. 
Three months later the animal was killed. Ct, Calciotraumatic line, indicating region of orig- 
inal injury to the odontoblasts from cavity preparation; Rd, reparative dentine; OdL, odonto- 
blastic layer of pulp (p); D, dentine. (Magnification, x100; reduced %.) 

Fig. 2.—Photomicrograph of buccolingual section of the lower right first molar of a dog. 
Pressure was applied to the base of a cavity (BC) in the dentine (D), and the cavity was 
then filled with amalgam. Three months later, there are cellular inclusions in the calciotrau- 
matic zone (Ct). Reparative dentine (Rd) has been elaborated subsequent to this injury. The 
pulp (p) is intact. (Magnification, x50; reduced %.) 

Fig. 3.—Photomicrograph of a buccolingual section of the lower left fourth premolar of 
1 dog. Silver nitrate had been applied, three months previously, to the base of a cavity. Silver 
particles (Ag) have penetrated the dentine (D) and pulp (p). The walls of the blood vessels 
(BV) are stained black. (Magnification, x100; reduced 4%.) 

; Fig. 4.—Photomicrograph of a longitudinal section of the lower left canine of a monkey. 
Silver nitrate was applied to the base of a shallow cavity on the labial surface. Two months 
moe a ee vessels (BV) of the pulp (p) are dilated and congested. (Magnification, 100; 
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In a dog’s tooth with a shallow cavity, the pulp had largely recovered from 
the irritating effects of silver nitrate. In deep cavities, however, inflammatory 
cells were still found within the deep pulp tissue. 

Silver nitrate was devastating to the pulps of monkeys’ teeth when it was 
applied to shallow cavities. The dentine of monkeys’ teeth seemed to be even 
more permeable to silver nitrate than that of dogs’ teeth, and the pulps of thes: 
teeth sustained greater damage. Two months after cavity preparation at an 
ordinary speed of burr rotation and after treatment with silver nitrate, particles 
of silver were found heavily deposited in the pulp tissue. Acute and chronic 
inflammatory cells persisted in great numbers within the central pulp tissue. 
Blood vessels were greatly dilated, and considerable edema was evident (Fig. 4). 

Phenol.—Even in shallow eavities, the central pulp was still inflamed three 
months after treatment with phenol, as evidenced by dilated blood vessels, edema, 
and areas of hemorrhage scattered throughout the deep pulp tissue. An in- 
tense calciotraumatie zone, which stained hyperchromatically, was found under- 
lying the base of the cavity within the dentine. A considerable amount of 
reparative dentine had been laid down (Fig. 5). 

Three months after the application of phenol to a deep cavity, cells in- 
dieative of acute and chronic inflammation were present throughout the pulp. 
The pulp was in a severely disturbed condition (Fig. 6). 

Pulp Exposure.—In a tooth with exposed pulp, particles of dentine were 
found in the pulp. These particles had been pushed in by the burr during 
cavity preparation. A reparative process had begun, as indicated by deposition 
of predentine around the dentine chips and some welding together of the chips 
by this material. However, the rest of the pulp was still severely inflamed; cells 
of the chronic inflammatory series (lymphocytes, plasma cells, and macro- 
phages) were present, blood vessels were dilated, and the pulp tissue was 
edematous. 

Silver nitrate applied to an exposed pulp delayed or inhibited repair. The 
underlying pulp tissue was heavily infiltrated with silver particles, and most 
of the pulp cells had become necrotic. The viable pulp tissue was heavily 
infiltrated with inflammatory cells, including the polymorphonuclear leukocytes 
characteristic of acute inflammation. 

Rotary Speed of Drill—tIn the study of monkeys’ teeth, it was possible to 
compare the histologic changes in the pulp produced by the drilling of cavities 
at two different rotary speeds. At the end of two months, the teeth prepared 
at speeds of 6,000 to 8,000 r.p.m. and at higher speeds (50,000 r.p.m.) had 
largely recovered from the effects of cavity preparation. However, observation 
of the reparative dentine indicated a greater reaction to trauma in the teeth 
drilled at the lower speed. Drilling at higher speed and cooling with a water 
spray minimized pressure and heat on the pulp and, therefore, may have caused 
less damage. 


CHANGES OBSERVED IN PULPS AFTER SIX MONTHS 


Cavity Preparation.—Observations on the teeth of the dog killed six months 
after operation confirmed the results seen in the teeth of the dog killed three 





Fig. 5.—Photomicrograph of a buccolingual section of the upper left second molar of a 
log. Phenol had been applied to the base of a shallow cavity in the dentine (D) three months 
previously. The pulp (p) is inflamed. There is a dense collection of inflammatory cells (Jf) 
ubjacent to the cavity cut. The odontoblastic layer (OdL) is damaged. (Magnification, «100; 
reduced 34.) 

Fig. 6.—Photomicrograph of a buccolingual section of the lower left first molar of a dog. 
Three months after the application of phenol to a deep cavity in the dentine (D), the pulp (p) 
is still inflamed (Inf) Reparative dentine (Rd) has been elaborated subjacent to the cavity 
preparation. (Magnification, «100; reduced %.) 

Fig. 7.—Photomicrograph of a buccolingual section of the lower right second premolar of 
. dog. Six months following cavity preparation in the dentine (D), the pulp (p) has recovered 
from the original injury. The reparative dentine (Rd) is delineated from the primary dentine 
by a basophilic line (Ct). Arrangement of the dentinal tubules in the reparative dentine is 
fairly orderly. (Magnification, x100; reduced 24.) 

Fig. 8.—Photomicrograph of buccolingual section of lower left third premolar of a dog 
six months after pressure had been applied to a shallow cavity preparation. The reparative 
dentine (Rd) is below the primary dentine (D), and the two are separated by a calciotrau- 
matic zone (Ct). Some reparative dentine is also present on the dentinal wall opposite that of 
cavity preparation. The pulp (p) is only slightly infiltrated with inflammatory cells. (Magni- 
fication, x100; reduced 24.) 
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months after operation with respect to the cavities which had been exposed 
only to brain-heart infusion broth. Even in teeth with deep cavities, there was 
complete recovery. Although a calciotraumatic response gave evidence of th: 
original injury to the odontoblasts, the pulp tissue and the reparative dentin: 
looked normal and the odontoblastie layer under the reparative dentine showed 
an almost normai pallisade arrangement (Fig. 7). 


Pressure.—The inflammation caused by pressure on a shallow cavity tended 
to dissipate, so that six months later the pulp was infiltrated with only small 
numbers of inflammatory cells and with some erythrocytes. The pulp had thus 
recovered almost fully (Fig. 8). 

Pressure to a cavity of relatively moderate size (approximately 1.5 mm. 
deep) had produced rather severe changes, but the pulp was recovering. Of 
interest was the presence of several hyperchromatically stained zones in the 
dentine. The first zone apparently represented the original injury from cavity 
preparation and applied pressure. Dentine laid down after this injury contained 
cellular inclusions. There followed a period of apparently normal odontoblastic 
activity, and then a second hyperchromatically stained zone of unknown cause 
was present. The next layer of dentine again represented normal deposition. 
Finally, there was a third hyperchromatically stained zone. The dentine laid 
down after this third zone was not as orderly as that in the other layers, and it 
contained cellular inclusions. The pulp underlying these zones of reparative 
dentine was intact, although it contained some cells characteristically found in 
chronic inflammation. Apparently, additional injuries to the pulp had occurred 
following those induced by eavity preparation and application of pressure 
(Fig. 9). 

Silver Nitrate——Silver nitrate, applied to a shallow cavity, had originally 
caused severe injury to the odontoblasts, as indicated by an intense ealciotrau- 
matie response, the presence of cellular inclusions between the reparative den- 
tine and the primary dentine, and the laying-down of highly irregular dentine. 
The pulp opposite the cavity preparation was heavily infiltrated with acute 
and chronic inflammatory cells. Six months later the pulp had largely re- 
covered. The presence of the inflammatory cells deep in the pulp at this time 
cannot be definitely attributed to the original operative procedures, as this tooth 
had lost its amalgam filling and the dentinal tubules, therefore, were exposed 
to saliva (Fig. 10). 

In deep cavities, silver nitrate severely damaged the odontoblasts and also 
the underlying pulp cells. Ultimate recovery in some instances was question- 
able. 


Phenol.—Not only was phenol damaging to the odontoblastic layer initially; 
it also produced long-lasting damage to the pulp. The history of odontoblastic 
injury and recovery was shown by the cellular inclusions, spaces and irregularity 
(evidences of poor quality) in the first layer of reparative dentine laid down, 
and by the regularity of the subsequently deposited dentine. 

The long-lasting and widespread damage to the pulp was demonstrated by 
the persistence of inflammatory cells, which collected in dense quantities both 
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Fig. 9.—Photomicrograph of a buccolingual section of the upper left first molar of a 
Pressure had been applied to a cavity in the dentine (D), of moderate depth, six months pre- 
viously. Zone 1 is the dentinal response to the original injury from cavity preparation and 
pressure. The reparative dentine (Rd) contains cellular inclusions. The next layer of dentine 
is relatively normal (zone 2). A third zone (3) again contains cellular inclusions. p, Pulp. 
(Magnification, x100; reduced %.) 

Fig. 10.—Photomicrograph of buccolingual section of lower left third premolar of a dog. 
Silver nitrate had been applied to the base of a shallow cavity in the dentine (D) six months 
previously. Silver particles (Ag) are present in the dentinal tubules. The calciotraumatic zone 
(Ct) is also heavily stained with silver particles. The pulp (p) is slightly infiltrated with in- 
flammatory cells under the reparative dentine (Rd). (Magnification, x100; reduced %.) 

Fig. 11.—Photomicrograph of buccolingual section of lower left second molar of a dog. 
Phenol had been applied to the cavity six months ago. Cellular inclusions are present between 
the primary dentine (D) and the reparative dentine (Rd). The underlying pulp (p) is heavily 
nfiltrated with inflammatory cells (Inf). (Magnification, x100; reduced %.) 

: Fig. 12.—Photomicrograph of buccolingual section of lower left secend molar of a dog. 

Six months previously, bacteria, phenol, and pressure had been applied to the base of a cavity 

in the dentine (D). Several zones of reparative dentine (Rd 1 and 2) have been elaborated. 
The ge inflamed (Jnf) below the cavity preparation and centrally. (Magnification, 
100; reduced %.) 
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in the part of the pulp underlying the cut tubules and in parts distant and 
apparently unrelated to the eut (Fig. 11). 

Bacteria.—Six months after application, no test bacteria could be found in 
any of the sections. Histologic changes were no different from those seen ir 
teeth with similarly prepared cavities that had been treated with brain-hear' 
infusion broth alone. Although it has been demonstrated* that bacteria placed 
on the original primary dentine will be forced through the tubules into the deep 
pulp tissue by dental procedures (cavity preparation, impression taking, cemen- 
tation of bridges, and other manipulations requiring pressure), apparently the 
bacteria are destroyed in the pulp before they can do any harm. Sterilization 
of freshly cut cavities with an antibacterial agent before insertion of the filling 
material would seem to be unnecessary. Also, the drug used for sterilization 
may be more harmful than the microorganisms themselves. These experiments 
have shown that pressure, silver nitrate, phenol, and combinations of these 
agents damage the pulp, in some instances quite severely, whereas bacteria have 
no harmful effect under the conditions of the present study. 

Silver Nitrate and Pressure.—Application of silver nitrate and pressure 
brought about an acute inflammatory response within the pulp. Six months 
after application, it was observed in one tooth that the horn of the pulp had 
been converted to granulation tissue and that the rest of the pulp was heavily 
infiltrated with aeute and echronie inflammatory cells. In another tooth, in 
which silver nitrate and pressure had been used and the filling was missing, an 
acute abscess had developed in the coronal portion of the pulp. The saliva 
bathing the cavity after loss of the filling may have been a factor. Nevertheless, 
the application of silver nitrate and the exertion of pressure have effects which, 
in combination, are extremely damaging. 


Phenol and Pressure or Phenol, Bacteria, and Pressure-—Application of 


phenol and pressure in succession to a moderately deep cavity damaged the pulp. 
Some regions of the pulp were injured so severely that repair could not oceur, 
as indicated by the absence of a layer of predentine under the deepest part of 
the cavity preparation. Here, the layer of odontoblasts was missing and, in- 
stead, connective-tissue cells and cells of the chronic inflammatory series were 
found. The pulp in the deep central portion was missing. This may have been 


the result of an abscess. 

Even in extremely shallow cavity preparations, the effects of phenol and 
pressure were obvious in the dental pulp six months later. Inflammatory cells 
and erythrocytes were scattered throughout the pulp, which was intact. The 
blood vessels were enlarged and engorged. The central pulp tissue was edema- 
tous. The postoperatively formed dentine was of poor quality and much less 
tubular than the preoperative dentine. Instead of regularly pallisaded odonto- 
blasts, fibroblasts were found lining the reparative dentine (Fig. 12). 

In a tooth in which bacteria, phenol, and pressure had all been applied, 
the damage to the pulp was very severe. The entire pulp was inflamed. The 
odontoblastic layer on the side opposite the cavity preparation was injured. 
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is looked like the phenomenon described by Bernier and Knapp* as a ‘‘re- 
|. und’’ response. The cavity preparation, however, which was a class 5, ex- 
ded for a considerable distance toward the distal aspect of the tooth. Since 
section was made labiolingually, it is conceivable that the odontoblasts on 
opposite side of the labially cut dentine which showed on the section were 
netheless injured by the operative procedure. Hence, the response would not 

a ‘‘rebound”’ but an expression of injury of the odontoblasts on the lingual 


le of an extensive cavity cut. 


sCUSSION 


Injury of the odontoblasts initiates a series of changes within the dental 
lp, observable as inflammation of the pulp and as formation of reparative 
dentine. 

The inflammatory responses within the pulp tend to disappear within one 

two months if the only trauma is that of shallow cavity preparation, but cells 
characteristic of aeute and chronic inflammation may persist even six months 
after operation if additional trauma is imposed by the application of irritants 
to the eavity, particularly to a deep cavity. The experiments seem to indicate 
hat chronie inflammation can persist for long periods after initial injury, in 
some instances perhaps not eliciting any symptoms. Such a chronically inflamed 
pulp might not recover readily from an additional injury. 

The formation of new dentine appears to be proportional to the amount 
of injury. The greatest deposition oceurs in response to deep cutting of the 
dentine. In deep eavity preparation, the odontoblastic processes are cut close 
to the eell body. The base of a deep cavity is close to the pulp, and the latter 
is therefore more accessible to the action of irritating agents. Application of 
pressure and drugs to the cavity is a further stimulus to extensive formation 
of reparative dentine. In particularly severe damage there may be areas in 
which no reparative dentine is formed. In most instances, severe injury results 
in rapid but irregular deposition of dentine. In some instances, deposition is 
so rapid that cells are trapped within the reparative dentine. 

The formation of reparative dentine is analogous to scar formation in other 
wounds. In dentine, however, unlike soft tissue, the scar becomes calcified. A 
sear is not capable of further defensive activity, for there are few cells left 
within the tissue. Our impression is that the formation of large quantities of 
reparative dentine has the same effect as the aging process in tissues elsewhere 
in the body. The quantity of reparative dentine is not so much a manifestation 
of physiologic response to injury as an indication of the extent and severity of 
that injury. It would seem that efforts directed toward stimulating the ex- 
cessive formation of reparative dentine are not in keeping with the basie con- 
cept of reducing tissue damage. 

Severe tissue damage is caused by pressure. The pressure may be delivered 
by the burr during cavity preparation or by operative procedures which follow 
cavity preparation, such as placement of gold-foil restoration, taking of im- 
pressions for inlays and crowns, and cementation of crowns and inlays. High- 
speed turbines operate.with low torque and hence exert less pressure than do 
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instruments operated at normal speed. The experiments with monkeys indi 
eated that use of burrs revolving at 50,000 r.p.m. for cutting cavities minimized 
damage to the pulp, as compared with the use of burrs revolving at 6,000 t 
8,000 r.p.m. 

Damage to the pulp by drugs employed for cavity sterilization (silve 
nitrate and phenol, particularly the latter) is far greater than any damage don: 
by the bacteria themselves. The inflammatory reaction of the pulp to th 
sterilizing drugs persisted for the entire six months of the experiments. 01 
the other hand, bacteria placed on the dentine of prepared cavities could no 
longer be detected within the dentinal tubules or pulps two, three, or six months 
after application. There seems to be an efficient natural defense mechanism 
against the small number of bacteria which may be deposited within the pulp. 
In these experiments, the cavity was exposed to the bacteria for only one minute. 
Even when there presumably is considerably longer exposure to bacteria, how- 
ever, as in cases of dental caries, it would still seem desirable to attempt to seal 
the cavity from the environment. This allows the natural defense mechanism 
to clear the pulp of bacteria if they have penetrated the pulp. Once conditions 
have developed to the stage where the bacteria have gained a foothold and an 
acute infection has set in, there is little that ean be done and the pulp will very 
likely succumb. 

Additional unplanned-for observations were made possible by accidental 
loss of fillings in some teeth and by accidental pulp exposures in others. 

Several calciotraumatic lines could be seen in the dentine of teeth with 
missing amalgam fillings, possibly indicating further damage due to exposure 
of the dentine to saliva. It was not possible to ascertain just when the fillings 
fell out; thus, it is difficult to say whether or not the damage was directly at- 
tributable to the saliva. 

The pulp exposures invariably resulted in abscess formation. In some in- 
stanees, hemorrhage was so great in the coronal portion of the pulp as to pre- 
clude the possibility of repair. Judging from the large amount of reparative 
dentine already laid down, any further injury to the pulp could only result in 
necrosis. Application of additional irritants did bring about necrosis involving 
large areas of the pulp. Therefore, capping of the exposed pulp with irritating 
materials is not recommended. Any apparent clinical success may mask a state 
of chronic inflammation, perhaps lasting for years, with necrosis of the pulp 
as the final result. Attempts to stimulate dentine bridging do not meet the 
physiologic requirements. It would be better to remove the pulp and resort to 
endodontic therapy. 

Our observations on the histologic changes associated with various dental 
procedures lead to the following recommendations: 


1. The eavity should be kept as shallow as possible. 

2. As little pressure as possible should be exerted on the dentine. 
For example, pressure involved in cavity preparation can be minimized 
by the use of drills rotating at high speeds. Pressure of impression 
taking ean be reduced by using rubber-base impression materials rather 
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than hot modeling compound. Pressure involved in cementation of 
erowns may possibly be reduced if escape hatches or escape holes are 
provided within the crowns themselves. 

3. Irritating drugs should not be allowed to contact the dentine. 
Thus, silver nitrate or phenol should not be used to sterilize the eavity. 

4. The amount of heat on the dentine during cavity preparation 
and impression taking should be reduced. During cavity preparation, 
a stream of water should be played on the surface being drilled. For 
cementation of crowns, it would be desirable to use cements containing 
zine oxide and eugenol rather than orthophosphorie acid, not only be- 
cause the acids are chemical irritants but also because of the heat 
evolved in the setting of orthophosphorie acid cements. 


MMARY 


A progression of histologic changes was observed in the dental pulps of 
ws and monkeys after various irritants had been applied to prepared cavities 
the teeth. The changes occurring up to one month after treatment have 


been reported previously.' 

Three months after operation, the pulps had recovered from the trauma 
( simple eavity preparation. However, as judged by the quantity and structure 
of reparative dentine and by the presence of cells indicative of inflammation, 
pulps had not yet completely recovered from the additional trauma caused by 
the exertion of pressure or the application of silver nitrate or phenol to the 


cavities. Damage was particularly severe if the cavity was deep or if a com- 
bination of irritants had been applied. Damage was less severe if the cavity 
had been prepared with a drill rotating at a higher speed (50,000 r.p.m.). 
Six months after operation, pulps had largely recovered from the effects 
pressure or of silver nitrate on shallow cavities. If phenol or a combination 
of irritants had been used, or if the cavities were deep, inflammation persisted. 
Test bacteria applied to the base of a eavity could penetrate the tubules and 
reach the deep pulp. Six months later, however, presumably because of the 
hody’s natural defenses, no bacteria were present in the pulp. The bacteria 
caused little or no damage; they were not nearly so harmful as the drugs com- 
monly used for sterilization of the dentine. 
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RESEARCH 


TRANSFERENCE OF OSTEOGENIC TISSUE TO THE ANTERIOR EYE 
CHAMBER BY MEANS OF POLYVINYL PLASTIC SPONGE GRAFTS 


Melvin H. Amler, D.D.S., M.S., and Percy L. Johnson,t New York, N. Y. 


HEN osteogenesis is studied by means of bone elements grafted into the 
joc eye chamber, it is not always obvious whether further growth is 
caused by the cellular activity of the transplant or whether the transplant acts 
as an inductor substance to stimulate the cells of the host to form bone. Urist 
and McLean! have stated: ‘‘Osteogenetie activity may arise in embryonic life 
and may be transferred to the linear descendants of the cells originally dis- 
playing it. Or this activity may be elicited from previously undifferentiated 
connective tissue cells by external influences—inductors—in response to a 
particular stimulus.’’ Heinen? made tissue cultures from the bones of very 
young rats. The outgrowth of the cultures was transferred to the anterior eye 
chambers of rats, and this formed bone tissue which adapted itself to the con- 
tour of the eye chamber. Nobukatsu* demonstrated that when a drop of 
formalin is injected into the anterior eye chamber, the eye itself will produce 
new bone. 

Levander,’ Lacroix,’ and others have shown that alcoholic extracts of bone 
can give rise to ectopic bone formation when injected into the muscle tissue of 
rabbits. Heinen and associates® found that in many instances injection of 
alcohol alone was sufficient to induce bone formation in rabbit muscle. Greene, 
Dyer, and Kelly’ claimed to have demonstrated that if different kinds of em- 
bryonie cells or cancer cells were transplanted to the anterior eye chamber, 
bone formation eventually resulted. Urist and McLean’ studied the osteogenic 
potency and the osteogenic inductor substance of periosteum, bone marrow, 
bone grafts, fracture callus, and hyaline cartilage by transplants to the an- 
terior eye chambers of rats. They found that these substances consistently 


produced new bone. 
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In view of the successful bone formation reported when various substances 
re transplanted to the anterior eye chamber, we undertook the following study 
determine whether a degree of maturity of the bone marrow was necessary 
stimulate osteogenesis in the anterior eye chamber. Furthermore, because 
the ease with which polyvinyl sponge was infiltrated with osteogenic tissue 

then bone, when placed in direct contact with the marrow cavity,’ we 
mpted to determine whether polyvinyl sponge itself had the capacity to act 
an inductor substance and stimulate the formation of bone when implanted 
» the anterior eye chamber. Finally, we attempted to ascertain whether 
vvinyl sponge could be used as a earrier in transferring bone marrow with 


eogenie potential. 


rERIALS AND METHODS 


Adult rats, aged 300 days, were prepared with ether anesthesia and the 
lowing operation was performed: A cireular saw was used to prepare a 
ugh in the femur approximately 6 mm. long, 2 mm. wide and extending into 

marrow cavity for a depth of 0.5 mm. The resulting rectangular section 
cortical bone and periosteum was discarded. Periosteum was further re- 
ved, by grinding, for a distance of 2 mm. about the periphery of the trough. 

A corresponding rectangle of autoclaved polyviny] plastic sponge (Ivalon surgi- 
cal sponge) was then inserted into the trough. Gut sutures were placed to en- 
cirele the cireumference of bone and sponge in order to keep the sponge in 
position. 

In two groups of twenty-four animals the wounds were reopened in a 
second operation after one and two weeks, respectively. One third of the indi- 
vidual sponge implant was removed and sectioned directly. A second third 
was transferred as an autograft to the respective eye chamber. The remaining 
third was left in situ and the wound was resutured. Animals were killed four 
weeks following the second operation, although suitable animals, as controls, 
were permitted to live up to ten weeks following the second operation. An 
additional control was prepared by implanting polyvinyl sponge into the an- 
terior eye chamber for six months after prolonged washing to eliminate traces 
of formalin. 

The surgical procedure used in this study is shown diagrammatically in 
Fig. 1. The eross-hatched area represents the polyvinyl sponge (A-C) which 
was implanted in the femur in contact with the marrow cavity for one and 
then two weeks, respectively. In a second operation the section labeled B was 
grafted into the anterior eye chamber, while A was sectioned immediately to 
permit observation of the histologic condition of the sponge at the time the eye 
graft was made. C was left in situ to continue its development for four weeks 
following the second operation and then removed for sectioning while still 
embedded in a segment of the femur. At the same time the corresponding por- 
tion B of the sponge in the anterior eye chamber was also sectioned. 

At the end of all test periods eyes containing sponge grafts were enucleated 
and seetioned following removal of their respective lenses. Portions of the 
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femur containing the final third of the original sponge implant were also re- 
moved, decalcified, and sectioned. All tissues were washed to remove operative 
hemorrhage, fixed in Bouin’s fluid, and stained by the Papanicolaou method 


adapted to paraffin sections.® 


A BC 

















Fig. 1.—Diagrammatic representation of the surgical procedures used in this study. The 
cross-hatched area represents the polyvinyl sponge (A-C) which was implanted in the femur in 
contact with the marrow cavity. 


OBSERVATIONS 


Fig. 2 shows a section through the anterior eve chamber in which a control 
segment of washed polyvinyl sponge was grafted for a period of six months. 
The cornea is visible at the upper portion of the section, and it is typically 
avascular. A normal stratified squamous epithelium underlined by Bowman’s 
membrane can be observed here, but the lamellae of the substantia propria seem 
to be disturbed in their normal organization and continuity. This is no doubt 
due to the pressure of the growth of the connective tissue in the anterior cham- 
ber, which has caused a marked invagination of Descemet’s endothelium. The 
connective tissue has infiltrated the sponge, and marked resorption is apparent. 

Fig. 3 shows a higher-power view of the area indicated by the rectangle in 
Fig. 2. Infiltration of the sponge by connective tissue and reticuloendothelial 
cells is more obvious here, and sponge segments can be seen to be completely 
encircled by giant cells resembling osteoclasts, which appear to be actively em- 
ployed in the disintegration of the sponge. It is significant to note that there 
is a singular absence of bone spicules, osteogenic fibers, or osteoblasts. No evi- 
dence of an inflammatory reaction is apparent. This tissue was sectioned 
without prior decalcification. 

Fig. 4 shows an anterior eye chamber in which sponge had been grafted 
for a period of four weeks following its implantation into the marrow cavity 
of the femur for one week. The sponge appears as light gray areas. Except 
for the presence of marrow cells, this section resembles the one shown in Fig. 2 
in that the sponge has been partially resorbed by numerous giant cells present. 
Fig. 5 shows a higher magnification of the section shown in Fig. 4. The sponge 
is infiltrated with connective tissue cells in addition to the marrow cells which 
have also infiltrated the sponge lacunae. The connective tissue has adapted to 
the contour of the anterior eye chamber. Although no bone, osteogenic fibers, 
or osteoblasts are present, numerous giant cells which morphologically resemble 
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Fig. 3. 


Fig. 4. 


Fig. 2.—Low-power photomicrograph of a section through the anterior eye chamber in 
which a control segment of washed polyvinyl sponge was grafted for a period of six months. 
The cornea is visible at the upper portion of the section, and it is typically avascular. A nor- 
mal stratified epithelium underlined by Bowman's membrane can be observed here, but the la- 
mellae of the substantia propria seem to be disturbed in their normal organization and conti- 
nuity. This is undoubtedly due to the pressure of the growth of connective tissue in the ante- 
rior chamber which has caused a marked invagination of Descemet’s endothelium. 


Fig. 3.—Higher-power photomicrograph of the rectangular area shown in Fig. 2. Infil- 

tration of the sponge by connective tissue is obvious here and sponge segments can be seen 

ympletely encircled by giant cells resembling osteoclasts, which appear to be actively employed 
n the disintegration of the sponge. 


Fig. 4.—Anterior eye chamber in which sponge had been transferred as an autograft 

a period of four weeks following its implantation into the marrow cavity of the femur for 

ne week. Infiltration of connective tissue into the sponge matrix can be seen here. The re- 
ining sponge appears as light gray areas, 


Fig. 5.—Higher-power_photomicrograph of area shown in Fig. 4. Numerous giant cells 
sembling osteoclasts can be observed, and active resorption of the sponge is in progress. 
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osteoclasts can be observed. The same histologic appearance was observed (wit! 
no bone formation present) when the sponge was left in the eye chamber fo) 
up to ten weeks. This tissue was sectioned without prior decalcification. 

In Fig. 6 a photomicrograph of a control section of sponge which wa: 
implanted into the femur for one week and then removed for sectioning (repr 
sented diagrammatically as A in Fig. 1) shows the histologic appearance of th 
sponge just prior to implantation into the anterior eye chamber. Fig. 7 shows 
a higher magnification of the section shown in Fig. 6. It can be observed her 
that the sponge is infiltrated with operative hemorrhage (despite washing). 
connective tissue, and marrow cells. No resorption of the sponge has yet taken 
place, and no giant cells are apparent. As in the specimen shown in Fig. 4, no 
bone spicules, osteogenic fibers, or osteoblasts are present. This tissue was sec- 
tioned without decalcification. 

Fig. 8 represents another control—the remaining third of the sponge which 
was left undisturbed in the femur (represented diagrammatically by C in 
Fig. 1). This portion of the sponge was left in situ for a total of five weeks. 
It was removed for sectioning at the same time as the corresponding sponge 
autograft in the anterior eye chamber shown in Fig. 4. The sponge shown in 
Fig. 8 (upper portion of section) is thoroughly infiltrated with bone trabeculae. 
The light gray-staining areas between the trabeculae are remnants of the sponge, 
and interstices are filled with ground substance, marrow cells, and young con- 
nective tissue cells. Extensive osteogenic activity and spicule formation can 
be observed. This tissue required decalcification before sectioning. 

Fig. 9 shows a photomicrograph of a control section of sponge which had 
been implanted into the femur for two weeks and then removed. A very great 
increase in connective tissue and marrow cell infiltration over the one-week 
section shown in Fig. 6 can be observed here. The sponge is disintegrated by 
resorption and is broken up by extensive cellular infiltration. In Fig. 10, a 
higher-power photomicrograph of the section shown in Fig. 9 demonstrates the 
extensive degree of cellular infiltration into the sponge lacunae by marrow cells 
and connective tissue. Extensive collagen fiber formation, connective tissue 
cells, and giant cells can be clearly seen. It is apparent in this section that no 
bone spicules are present. Tissue was sectioned without decalcification. 

Fig. 11 shows the result of grafting a portion of sponge which had been 
in contact with the marrow cavity for two weeks (indicated in Figs. 9 and 10) 
into the anterior eye chamber and leaving it there for four weeks. Although 
the sponge shown in Figs. 9 and 10 demonstrated no spicules, it now has de- 
veloped a mature compact bone after four weeks in the eye chamber. In Fig. 12 
a higher-power photomicrograph of the section pictured in Fig. 11 shows that, 
although some areas of sponge are left, most of the sponge has been infiltrated 
with compact bone in which numerous osteocytes, osteoblasts, and osteoclasts 
are readily apparent. The remnants of sponge can be seen to be infiltrated with 
marrow cells. This tissue required decalcification before sectioning. 

Fig. 13 shows a photomicrograph of a segment of femur in which a portion 
of sponge was left in situ for six weeks. This corresponds to the cross-hatched 
area at C in Fig. 1, where A and B have been removed after two weeks’ time. 
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Fig. 10. 


Fig. 6.—Control section of polyvinyl sponge implanted into the femur for one week and 
then removed for sectioning. Connective-tissue cells and marrow cells can be observed to have 
infiltrated the sponge. 

Fig. 7.—Higher-power photomicrograph of section shown in Fig. 6. The sponge is infil- 
trated with operative hemorrhage, connective-tissue cells, and marrow cells. Giant cells are 
pparent, and no resorption of the sponge has yet taken place. 

Fig. 8.—Sponge left in situ in the femur for a total of five weeks. The sponge is thor- 

ighly infiltrated with bone trabeculae. Light gray areas represent remnants of the sponge. 

Fig. 9.—Control section of sponge left in femur for two weeks and then removed for sec- 


tioning. Note very great increase of tissue cells and marrow cells over the one-week section 


hown in Fig. 6. 

Fig. 10.—Higher-power photomicrograph of section shown in Fig. 9. No bone cells are 
pparent, but extensive collagen fiber formation, marrow cells, connective tissue, and giant 
ells can be observed. Tissue was sectioned without decalcification. 
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Fig. 11.—Bone formation which resulted after transference of polyvinyl sponge as an 
autograft to the anterior eye chamber for four weeks following its implantation into the femur 
where it was in contact with the marrow cavity for two weeks. 

Fig. 12.—Higher-power photomicrograph of section shown in Fig. 11. Although areas of 
sponge are left, most of the sponge has been infiltrated with a compact bone in which numerous 
osteocytes, osteoblasts, and osteoclasts are readily apparent. 

Fig. 13.—A_ segment of the femur in which a portion of polyvinyl sponge was left in 
situ for six weeks in contact with the marrow cavity. Faint gray areas are remnants of 
unresorbed sponge. 

Fig. 14.—Higher-power photomicrograph of the rectangular area shown in Fig. 13. Mar- 
row cells are visible in the lower left-hand portion of the section. At the right side of the 
section unresorbed plastic sponge is apparent, and in the center heavy bone infiltration can be 
seen with a high concentration of osteoblasts along the periphery. Osteoclasts are visible at 
the margin of a small bone in the upper portion of the section. 
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is low-power section shows marrow spaces as well as faint gray areas which 
remnants of unresorbed sponge. Heavy bone infiltration of other areas of 
mge ean also be observed. Fig. 14 shows a higher-power photomicrograph of 
rectangular area shown in Fig. 13. Marrow cells are visible in the lower 
t-hand portion of this section. At the right side of the section unresorbed 
stie sponge is visible, and in the center heavy bone infiltration of sponge 
th a high concentration of osteoblasts along the periphery can be seen. 
steoclasts are visible at the margin of a small bone spicule in the upper por- 
n of the section. When this section is compared with the one shown in Fig. 
which depicted an eye graft from the same piece of sponge, the similarity 
hone development is striking. This similarity in bone development appears 
indieate that transferring the sponge as an autograft into the anterior eye 


amber caused no interruption in osteogenesis. 


SUMMARY 
1. A preliminary study of the use of polyvinyl plastic sponge in the trans- 
: of osteogenic tissue from the bone marrow into the anterior eye chamber of 
the rat has been completed. 

2. It was found that marrow-cell infiltration of polyvinyl sponge in the 
femur of two weeks’ duration (not long enough for spicule formation to take 
place, as indieated by control sections) produced osteogenic fibers, spicules, and 
finally a compact bone after transfer as an autograft to the anterior eye cham- 
ber. However, when the sponge was implanted into the marrow eavity of the 
femur for only one week and then transferred to the anterior eye chamber, bone 
formation did not take place, even when the sponge was left in position for up 
to ten weeks. This appeared to indicate that the degree of maturity of bone- 
marrow tissue infiltrated into polyvinyl sponge has some bearing on its osteo- 
eenie potential. 

3. Transferring polyvinyl sponge as an autograft to the anterior eye cham- 
ber following its implantation in the marrow cavity of the femur for two weeks 
did not appear to alter its osteogenic potential or its rate of osteogenesis, as 
compared to a control section of sponge left in situ. 

4. Polyvinyl sponge was proved not to be a bone-indueting substance by 


itself when implanted into the anterior eye chamber for six months. 
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ORAL AND SYSTEMIC CHANGES IN ACUTE ADULT SCURVY 


Hilde H. Tillman, D.M.D., West Roxbury, Mass. 


CURVY, a nutritional deficiency disease, has been known since ancient days as 
S the seourge of sailors whose diets lacked fresh fruits and vegetables. Scurvy 
is now rarely seen in adults, but it is still encountered occasionally as Barlow’s 
disease in juvenile patients. There are a number of systemic manifestations and 
some rather characteristic oral changes which are seen late in this disorder and 
only in patients with poor oral hygiene." 

The antiscorbutie factor, ascorbie acid or vitamin C, was isolated in 1932 
and synthesized the following year. It is water soluble and has strong reducing 
properties. Its role in cellular physiology is not clearly understood, but it is 
probably related to the ability of this factor to carry out oxidation-reduction 
reactions. Ascorbie acid is required in the production and maintenance of 
intercellular substances including collagen, osseomucin, chondromucin, dentine, 
and probably the cement substance of vascular endothelial cells.’ Its exact 
funetion is still uneertain, however, since it is not clear how these substances 
are normally produced. 

Employing the incisor teeth of scorbutie guinea pigs, Wolbach and Howe* * 
demonstrated metaplastic changes in the odontoblasts and dentinal matrix. The 
odontoblasts appeared fibroblastic and secreted large amounts of liquid matrix 
adjacent to the old dentine, causing separation from it as well as folding and 
atrophy. When the cells of the enamel, the ameloblasts, were involved, the 
teeth showed enamel hypoplasia. From these observations, it was concluded 
that aseorbie acid facilitates the gelling of intercellular substance, although the 
exact nature of the change was not clear. Also studying acutely scorbutic 
guinea pigs, Boyle’ showed changes in the supporting tissues, the gingiva, and 
periodontal membrane, with rupture of periodontal fibers, hemorrhage, and 
resultant loosening of the teeth. The weakened supporting structures were 
unable to withstand normal functional stresses and permitted tooth migration. 


From the Veterans Administration Hospital, West Roxbury, Massachusetts. 
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Guinea pig teeth are of persistent growth, however, while those of man are 
of limited growth. In human scurvy, therefore, dental changes are observed 
only during the period of tooth formation. The supporting tissues show a non- 
specific type of periodontal disease, such as is seen with other systemic diseases. 
Hemorrhage is an important clinical finding in scurvy; it may occur in any 
tissue or organ, and it varies in extent from small petechiae to large hematomas. 
The skeletal changes are particularly apparent in children, since the disease 
affects especially the growing portions of bone.° 

In the adult, the oral changes are limited to the supporting tissues of tlie 
teeth and become important only in the presence of local chronic irritating fac- 
tors, such as ealeulus, caries, occlusal trauma, or poor oral hygiene. Under 
these cireumstances, the gingiva becomes enlarged, spongy, and hemorrhagic 
and acquires a bluish color. The involved collagen of the periodontal fibers 
causes widening of the periodontal space as seen by x-ray, unusual mobility, 
and eventual loss of the teeth. Infection with the fusiform bacillus and 
spirillum of Vincent is common; this accounts for the superimposed ulceromem- 
branous gingivitis and the fetid odor. 

Microscopically, the gingiva is edematous and hemorrhagic. There is 
marked collagen degeneration, together with acute and chronie inflammatory 
infiltration. 

The following case is reported to illustrate systemic and oral changes of 
the type seldom encountered today. 


CASE REPORT 

A 44-year-old unmarried white man was admitted to the hospital complaining of back- 
ache, fatigue, a swollen abdomen, and bleeding gingivae. He had been well until two years 
before, when he gained weight and his abdomen became enlarged. A spontaneous weight Joss 
coincided with a decrease in abdominal girth. One year later there was a recurrence of the 
weight gain and abdominal swelling. Low back pain appeared at this time. Two weeks 
before he entered the hospital, the patient’s legs became painfully swollen. This was ac- 
companied by dyspnea, loss of interest in food and cigarettes, and occasional vomiting. 
Shortly thereafter the gingivae bled and became painful, and a rash appeared on the legs. 
The patient’s diet included two daily quarts of beer on weekdays and four to five quarts a 
day on week ends. He smoked more than a package of cigarettes a day. 

The patient appeared pale and bloated. He walked and talked slowly and was very 
tremulous. The blood pressure was 150/90, and the pulse rate was 92. The skin was coarse 
and scaling over the arms and shoulders. Both legs showed hemorrhagic folliculitis, with 
many old petechiae and ecchymoses (Fig. 1). The mouth was neglected and foul and con- 
tained many carious teeth. The gingivae were swollen, bluish red, ulcerated, and bleeding 
(Fig. 2). The teeth were mobile. 

The hematocrit was 26 per cent, the hemoglobin 9 Gm. per cent, and the prothrombin 
33 per cent of normal. A smear taken from the marginal gingiva showed many spirochetal 
and fusiform organisms. Intraoral roentgenograms showed marked bone loss, foci of peri- 
apical and periodontal pathology, carious teeth, heavy calculus, and loss of lamina dura 
(Figs. 3 and 4). 

The gingival findings were considered to be clinically consistent with either scurvy or 
leukemia. Since the blood picture was normal, however, and the diet clearly deficient, a 
diagnosis of scurvy was made. Treatment included bed rest, high doses of vitamin C, a 
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Fig. 1—Legs showing hemorrhagic folliculitis with old petechiae and ecchymoses. 
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Fig. 2.—Oral cavity showing enlarged, spongy, hemorrhagic, and ulcerated gingivae. 
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Fig. 3.—Upper molar areas enlarged showing marked bone loss, foci of periapical and 
periodontal pathology, caries, heavy calculus, and loss of lamina dura in upper right molar 
region. 


. 


Fig. 4.—Lower incisor areas enlarged showing marked bone loss, foci of periapical and 
periodontal pathology, heavy calculus, and loss of lamina dura in region of right incisors and 
cuspid. 
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tritious diet, and intramuscular injections of folic acid and iron. On this regimen the 


tient lost weight and began to feel better. The edema and hemorrhagic folliculitis of the 
s cleared, and the uleeromembranous gingivitis improved. The patient was discharged in 


1d condition after twenty-four days in the hospital. 


SCUSSION 
Adult seurvy is probably always associated with other subclinical vitamin 
feets. The vitamin C deficiency must have been present for several months, 
wever, before the disease becomes symptomatic. Easy fatigability is eom- 
only an early complaint. Hemorrhages in the form of petechiae, eechymoses, 
hematomas are late findings, as are certain oral changes. Intraoral roent- 
nograms may show interruption of the lamina dura, suggesting disturbance 
' the periodontal fiber collagen. In the presence of good oral hygiene, however, 
‘urvy causes no changes in the mouth.t On the other hand, gingival changes 
ay be striking and ean be confused with the findings in certain forms of leu- 
emia. This occurs in the presence of heavy caleulus and oral neglect. Seurvy 
‘an be differentiated from leukemia by the blood picture, the dietary history 
nd, as in the ease just described, the response to specific therapy. 


SUMMARY 
Adult seurvy is a specific dietary deficiency disease which is rarely seen 
nowadays. The very striking oral changes, though not specific, should suggest 


vitamin C deficiency. 
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TREATMENT OF ULCERATIVE LESIONS OF THE ORAL CAVITY 
WITH GAMMA GLOBULIN 


Everett C. Claus, D.D.S.,* Balint Orban,t and William Hiatt, D.D.S., 


Denver, Colo. 


HE treatment of ulcerative lesions of the oral cavity has long been a prob- 

lem to the dental profession. Through the years many articles have been 
written describing many different treatments and cures, but the problem is still 
with us. The intense discomfort suffered by patients with these lesions has 
prompted us to review and analyze the many treatments used in the past and 
to conduct experiments with new drugs. The results achieved with gamma 
globulin have been so encouraging that we feel this treatment should be re- 
ported to the profession. 

Encouraging results following the administration of pooled gamma globulin 
in patients with herpetiform oral lesions were reported by Strean, Williams, 
and Prichard' and by Ramfjord.* Other viral diseases, such as herpes zoster 
and chickenpox, have also been treated successfully with intramuscular in- 
jections of gamma globulin, as reported by Rodarte and Williams.* 

Ulcerative lesions of the oral mucous membrane have been variously desig- 
nated as fever blisters, cold sores, herpes simplex, herpes labialis, canker sores, 
recurrent aphthous stomatitis, herpetic gingivostomatitis, periadenitis mucosa 
necrotica recurrens, erythema multiforme exudativum, Stevens-Johnson syn- 
drome, and Beheet’s syndrome. Practically all authors agree that herpetic 
gingivostomatitis is caused by herpes simplex virus, while recurrent aphthous 
stomatitis and erythema multiforme exudativum (Stevens-Johnson syndrome) 
are believed to be noninfectious and of unknown etiology. It is possible, how- 
ever, that aphthous stomatitis and erythema multiforme may be caused by an 
unknown virus simulating the herpes simplex virus. In fact, the antibody titer 
for herpes simplex virus in the presence of either condition is usually high. 

Poliomyelitis-immune globulin (human), also known as gamma globulin, 
contains significant concentrations of the antibodies that are useful in the 
attenuation or prevention of poliomyelitis, measles, and infectious hepatitis. 
Since this blood fraction taken from a large pool of blood presumably contains 
antibodies against other infectious agents, an attempt was made to test its 
effect in the treatment of herpes zoster and chickenpox.* The results of treat- 


ment in eleven cases appeared highly encouraging. Therefore, an attempt was 


*Chief, Dental Service, Veterans Administration Hospital, Denver, Colorado. 
+Deceased, 
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ide to expand the use of gamma globulin to include the treatment of herpeti- 
‘m lesions. * Again the results were encouraging. We wish to report the 
pansion still further of the use of gamma globulin to include the treatment 
other idiopathie ulcerative lesions of the oral cavity that may be caused by 


uses simulating the herpes simplex virus. 
In the first four eases reported here, we believe that the lesions can be 


ssified as herpetiform. 


SE REPORTS 


CASE 1.—A 10-year-old white girl developed numerous ulcerative lesions at the angle of 
mouth, on the buecal mucosa, and the gingiva. Several days after onset the lesions 
ime more numerous and enlarged, so that it was impossible for the patient to eat and 
Clinically, these lesions appeared herpeti- 
The patient was given 5 
of poliomyelitis-immune globulin (human)* intramuscularly. On the following day, an- 
Twenty-four hours after the second injection, the 


the intake of fluids was extremely painful. 
m, and the disease was diagnosed as herpetic gingivostomatitis. 


er 5 ¢.c. was injected intramuscularly. 
tient’s symptoms were markedly improved and the lesions were observed to be healing. 
Within five days after the injections, the patient had recovered. There has been no recur- 
ce of lesions during the past five months. 
Case 2.—A 33-year-old white woman had a history of recurrent herpes-like ulcers of the 
The ulcers have been almost continuous, with oc- 
The patient received 5 c¢.c. intra- 
Following these injections, 


| mucosa during the past several years. 
isional intermissions of two or three days’ duration. 
iscular injections of gamma globulin on two consecutive days. 
‘ lesions disappeared and the patient was free of lesions for approximately one month, at 
These new lesions, however, were less severe in nature, 


which time a few lesions returned. 
About nine months later, the patient again had an 


and they lasted only about five days. 
pisode of lesions. She was given a single injection of 5 ¢.c. of gamma globulin, and the 
lesions disappeared promptly. Since the last injection, she has had isolated small lesions, 
which were not troublesome and which disappeared rapidly, but she states that she has been 


relatively free from lesions since the last treatment. 


Case 3.—The patient was a 62-year-old white woman who, since the age of 20, has had 
a niacin deficieney due to her inability to assimilate this vitamin. Clinically, she has demon- 
Periodically, there had been ulcerative lesions of the oral 
During the past five years, 

lesions of the anus and 


strated pellagra-like symptoms. 
mucosa which were thought to be related to this niacin deficiency. 

le patient had had oral herpes-like lesions as well as ulcerative 
11, 1959, the patient was given an intramuscular in- 


vagina almost continuously. On Oct. 
There have been 


jection of 10 ec. gamma globulin. The response was almost immediate. 
no lesions since that time, and the patient’s subjective symptoms are greatly lessened. 

CASE 4.—A 56-year-old white woman came to our clinic in July, 1958. Her history 
revealed that since childhood cold sores and canker sores had occurred at frequent intervals 
In 1930 she had an attack of herpes zoster 


on the lips, inside the mouth, and in the nose. 
and up to the hairline. 


vhich extended from the front part of the neck around to the back 
This time the lesions started on the right 


In 1954 she had a second attack of herpes zoster. 
At about the same time, she had 


side of the chin and extended to the preauricular area. 
multiple ulcerative lesions of the mouth. In July and August, 1955, she had an acute attack 
‘f mouth lesions which lasted for a longer period. During August the lesions increased in 
She also had swollen glands and a mild fever. 


size and number and spread to the throat. 
Antibiotics were 


Laboratory tests ruled out infectious mononucleosis and agranulocytosis. 
*The gamma _ globulin (poliomyelitis-immune globulin, human) was supplied through 
© courtesy of Merck Sharp & Dohme Research Laboratories, West Point, Pennsylvania. 





S84 CLAUS, ORBAN, AND HIATT 05.030 80? 
uly, 196! 


given, with no improvement, and no diagnosis was made at this time. In January, 1958, 
another episode began and multiple lesions appeared in the mouth, this time continuing 
constantly until July. At this time, 5 ¢.c. gamma globulin was injected intramuscularly o1 
two consecutive days. The lesions healed in a few days and the patient was comfortable, 
She was then free of lesions until February, 1959, when a few small, scattered lesions oc 
curred, but these were not too painful or troublesome. Again, 5 c.c. of gamma globulin was 
injected on two consecutive days. The lesions healed rapidly, and the patient has been fre« 


of lesions since that time. 


The next two cases, in our opinion, were idiopathic and the lesions could 
not be described or diagnosed as herpetiform. Therefore, they will be classified 
as aphthous ulcers and aphthous stomatitis. 


CASE 5.—A 35-year-old white man was referred to the dental service on April 27, 1956, 
for consultation and evaluation of ulcers of the tongue. He stated that he had had canker 
sores almost constantly for the past two years and that he had received many treatments, 
including smallpox vaccination, but had obtained no relief. Our examination revealed a 
large, deep, necrotic ulcer on the tip of the tongue to the left of the midline. The lingual 
nerve was blocked and the ulcer was treated with 9-alpha-fluorohydrocortisone.* The ulcer 
healed in four days, but new ones continued to develop, and the patient had lesions almost 
continuously. It was possible to make the patient comfortable by treating the ulcers with 
9-alpha-fluorohydrocortisone, but the lesions continued to recur until Dec. 4, 1956, when the 
patient was given a 5 c.c. intramuscular injection of gamma globulin. On the following day 
another 5 ¢.c. was given intramuscularly. Three days later, the lesions had healed. The 
patient was free of lesions for about three months. He returned on March 2, 1957, with 
several small ulcers. A 5 ¢.c. intramuscular injection of gamma globulin was given on two 
consecutive days. The lesions healed promptly, and the patient has been free of lesions to 
the present date (Feb. 15, 1960). 


CASE 6.—A 19-year-old white female patient came to the clinic on Oct. 21, 1955. She 
had suffered a severe attack of influenza in February, 1955, for which she was given anti- 
biotics. Immediately after this, she noticed a few ulcers in the mouth. These increased in 
number and size until, in the month of April, the mouth became extremely sore and she was 
unable to eat. Her physician sent her to a dermatologist who diagnosed the condition as 
pemphigus. The patient was then treated with ACTH and cortisone, but the exact dosage 
and the duration of treatment are not known. She was also given a smallpox vaccination. 
The condition did not improve, however, and in June, 1955, she went to a large Midwestern 
medical clinic. After a complete examination there, she was told that this was an allergic 
condition and was advised to return to her home and to eliminate certain troublesome foods 
from her diet. She returned to Denver and consulted an allergist, who gave her numerous 
tests and began the elimination of the troublesome foods. The oral ulcerations did not cease, 
and the condition remained very troublesome throughout the summer of 1955. Around the 
middle of October, 1955, many more ulcers appeared in the mouth, and one extremely large 
ulcer developed at the tip of the tongue. This was so painful that the patient went on a 
liquid diet and lived almost entirely on milk and malted milk. Because of the severe pain, 
the patient had to take codeine in order to sleep. This condition existed until she came 
to our clinic for consultation and treatment on Oct. 26, 1955. Examination revealed 
multiple ulcerative lesions on the lips and tongue and on the buccal mucosa of both sides of 
the mouth (Figs. 1 and 2). These ulcers, which appeared large, necrotic, and grayish yellow, 
were surrounded by large areas of induration and inflammation. Following treatment with 


*The 9-alpha-fluorohydrocortisone was supplied through the courtesy of Merck Sharpe & 
Dohme Research Laboratories, West Point, Pennsylvania. 
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pha-fluorohydrocortisone, as described by Claus, Estep, and Orban,‘ the lesions healed in 
it five days and the patient was comfortable for the first time in months. There were 
erous episodes of multiple lesions throughout the remainder of 1955 and 1956. The ap- 
rance of the lesions was always the same—large, necrotic, long-standing ulcerations that 
» not at all typical of herpetic lesions. The initial lesions could be made comfortable with 
treatment of 9-alpha-fluorohydrocortisone, but new lesions occurred as rapidly as the 


Fig. 1. 





Fig. 2. 


— 


Fig. 1. sarge ulcerative lesion in center of upper lip. 
Fig. 2.—Large ulcerative lesion on lower lip. 





Id 


ler ones disappeared. Finally, in August, 1956, it seemed that the lesions did not respond 
ell to the hydrocortisone treatment, and the generalized ulcerative stomatitis that ensued 
ised the patient such discomfort that she was unable to eat and again found it necessary 


'o resort to codeine for rest and for relief from the pain. On Aug. 13, 1956, treatment with 


» 


gamma globulin was started. The patient was given 2 ¢.c. gamma globulin intramuscularly 
lor five consecutive days (a total of 10 ¢.c.). By the sixth day, all lesions had healed and 


e patient was comfortable. She was then free of symptoms until the 1956 Christmas holli- 
ys, when three relatively small lesions appeared. At this time, 5 c.c. of gamma globulin 
as injected intramuscularly on two consecutive days. All lesions disappeared in three days. 
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The patient was free of symptoms until Aug. 15, 1957, when two small lesions appeared o 
the right and left buccal mucosa. She informed us that she was leaving on an extend 
European trip. Even though at this time the lesions were smaller and less numerous the 
those that had occurred in the past, we deemed it best to give her another treatment. Ther 
fore, intramuscular injections of 5 ¢.c. of gamma globulin were given on two consecutiy 
days. All lesions healed in a few days. The patient reported five months later, on Jar 
15, 1958, and stated she had been completely free of lesions since the last treatment. S| 
was contacted again on Feb. 15, 1960, and reported that she had been completely free 


lesions since the last treatment. 


In the next two eases, the lesions were manifestations of erythema multi 
forme exudativum (Stevens-Johnson syndrome). 


CASE 7.—A 28-year-old white man, a resident physician, came to our clinic quite per 
turbed because of a recurrent ulcerative lesion on his penis. There was no history of venerea 
disease. Closer examination revealed dermatologic lesions on both thumbs. There wer 
several small ulcerative lesions inside the lower lip and on the buccal mucosa. Though not 
severe, all of the symptoms were compatible with erythema multiforme. Intramuscular in 
jections of 5 «ec. of gamma globulin were given on two consecutive days, and all lesions 
healed completely within seventy-two hours. The patient was free of symptoms for about 
four months, at which time lesions appeared again but were much smaller. Again 5 e.c. of 
gamma globulin was injected intramuscularly on two consecutive days. The lesions healed 


promptly, and the patient has had no recurrence in the last year. 


Fig. 3.—Multiple ulcerative lesions on tongue. 


CASE 8.—A 38-year-old Negro man was admitted to the Denver Veterans Administration 
Hospital with a painful rash on the palms of his hands and the soles of his feet. In 
addition, he had an extremely sore mouth. There was no history of past illnesses; the patient 
had been well until about one week prior to admission, when he noticed several sores in his 
mouth. In the next three or four days the lesions increased in number and spread until they 
covered the entire oral cavity. These lesions first appeared as blisters before breaking down 


into ragged ulcerations. At the same time, the patient began to feel weak and was unable 


to eat. Then he noticed red blotches on the palms of his hands and the soles of his feet 
became sore. Clinical examination on admission (Dec. 31, 1959) revealed a very sore mouth. 
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he entire oral cavity was covered with ragged ulcerations and yellowish gray pseudomem- 
rane which was sloughing from large areas of the cheek, lips, and tongue (Fig. 3). There 
ere ulcers on the tip of the foreskin of the penis, and the glans penis was profusely red- 
ened but had no ulcerations. A milky white exudate was discharging from the urethra. 
here was an irregular, pleomorphic, erythematous rash on the palms of the hands and the 
les of the feet. The diagnosis was ‘‘erythema multiforme exudativum’’ (Fig. 4). 

Treatment: The patient was moved to the dental service. The oral hygiene was im- 
roved by thorough débridement with instruments and with irrigations of hydrogen peroxide 
nd water. Dobell’s mouthwash was prescribed hourly. On the afternoon of Dec. 31, 1959, 
e patient was given 20 c.c. gamma globulin, 10 ¢.c. in each buttock. On Jan, 2, 1960, the 
atient was improved, and by January 4, four days after treatment, the oral lesions had 
ealed. The patient could eat comfortably. The lesions on his hands and feet had almost 
isappeared, and he could walk without discomfort. 





Fig. 4.—Maculopapular lesions on palms of hands. 


The eight cases just reported are representative of a series of twenty-five 
cases in which gamma globulin was used in the treatment of ulcerative lesions 
of the oral cavity. The ages of the patients ranged from 10 to 62 years. These 
eases included a variety of lesions, from several small solitary vesicles and 
uleers to extensive coalescing ulcers with necrotic pseudomembranous slough, 
in several eases there were also dermatologic lesions. All patients received 
gamma globulin. The average dosage was 5 ¢.c. injected intramuscularly on 
two consecutive days, making a dosage of 10 ¢.c. for one treatment. In Case 8, 
however, 20 e.c. of gamma globulin was administered at one time. In no instance 
was a total of more than 30 ¢.c. used for any one patient. We consider this 
significant, since it is a much smaller total dosage than that reported by Strean, 
Williams, and Prichard.!’ We did not find it necessary to use massive dosages 
over a long period of time. We believe that this is extremely important in view 
of the searcity and the cost of gamma globulin. 


DISCUSSION 
Uleerative lesions of three different types have been successfully treated 


with gamma globulin. 
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The first type is represented by the typical acute herpetic stomatitis which 

is characterized primarily by the formation of small vesicles which rapidly 

break down and form ulcers covered by a pseudomembrane. The lesions have a 

hyperemic inflammatory base. These cases are known to be caused by the herpes 

simplex virus, and the lesions last from one to two weeks. Episodes of these 

lesions can be caused by some local traumatic insult, such as exposure to sun- 

shine, dental work, prolonged use of rubber dam, prophylaxis, hot foods, spicy 

foods, ete. These acute inflammatory lesions reacted favorably to treatment 
with the hydrocortisone ointments. 


Fig. 5.—Typical erythematous maculopapular lesions on*hand. 


Fig. 6.—Typical erythematous maculopapular lesion on arm. 


Lesions of the second type are larger and of longer duration. In some of 
our cases the ulcers were the size of a quarter and lasted for two to six months; 
in one case the lesion was present for eighteen months. These lesions responded 
only slightly to treatment with hydrocortisone ointment, which made them less 
painful but did not keep them from persisting. The ulcers were less superficial 
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an those of the herpetic type; they were deep and craterlike, with raised 
d inflammatory indurated edges. The healing of these lesions left scar 
mations. 

The third type includes typical erythema multiforme exudativum (Stevens- 
sanson syndrome) in which the dermatologic lesions are prominent features, 
though the oral or mucous membrane lesions cause more of the subjective 
mptoms. The dermatitis is characterized by pleomorphic, erythematous, 
1aculopapular lesions which usually have a purplish and hemorrhagic ap- 
earance. Vesicles or bullae containing clear fluid appear in the center of 
ich lesions; these later rupture and are followed by a crusted hemorrhagic 
ppearanee. The systemic symptoms are fever, malaise, headache, and sore 
hroat (Figs. 5 and 6). 


REATMENT 

Since no successful treatment had been prescribed for the ulcerative oral 
esions in the three seemingly different clinical entities just described, and since 
there is some evidence that the hitherto undetermined cause of the latter two 
diseases might be a virus simulating the herpes simplex virus, we thought that 
camma globulin treatment should be given a trial. Our decision was further 
influenced by the fact that herpetiform lesions had been successfully treated 
with gamma globulin' and by a report that the herpes simplex virus had been 
isolated from a case of erythema multiforme exudativum.*® 

The rapid improvement shown by our patients following treatment 
with gamma globulin leads us to believe that this treatment has considerable 
merit. We realize that our small series of cases is perhaps inconclusive evidence 
that this should be the accepted treatment. Yet, we do believe that our findings 
should be of sufficient importance to recommend the use of gamma globulin in 
cases of ulcerative oral lesions of suspected viral origin, since there is no known 
treatment based on etiological factors. Certainly, we feel justified in recom- 
mending this treatment for similar eases in the hope that it will stimulate 


further observation and study. 


SUMMARY 


The cause of aphthous stomatitis and erythema multiforme exudativum and 
the meehanies involved in the disease processes remain obscure. Traumatic, 
physiologic, or severe emotional stress is believed to play a role in the etiology 
of this condition, presumably by interference with local tissue immunity and 
production of an environment conducive to vesicular formation by release of 
an intercellular virus. Since gamma globulin is known to contain antibodies 
against many bacteria and viruses, an attempt was made to test and evaluate 
its therapeutic value in the treatment of various types of ulcerative stomatitis 
suspected of having a viral origin. The results achieved in this series of eases 
are sufficiently encouraging to warrant further clinical trial and observation. 
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American Academy of Oral Pathology 


At the Academy’s fifteenth annual meeting, held April 6 to 8, 1961, in Ann Arbor, 
lichigan, the following officers were elected for 1961-1962: 
President, David F. Mitchell 
President-Elect, Norman H. Rickles 
Vice-President, George Greene 
Editor, Donald A. Kerr 
Council, Joseph L. Bernier 
Barnet M. Levy 
Hamilton B. G. Robinson 
William G. Shafer 
Harold R. Stanley 
Richard W. Tiecke 
Robert J. Gorlin was elected Secretary-Treasurer for a three-year period, and George 
Greene and Richard Tiecke were elected Examiners to the American Board of Oral Pathology. 
Future meetings of the Academy are scheduled as follows: 
1962—Indianapolis, Indiana 
1963—Miami, Florida 
1964—National Institutes of Health, Bethesda, Maryland 


American Academy of Oral Roentgenology 


The annual scientific meeting of the Academy will be held at the Warwick Hotel in 
Philadelphia, Pennsylvania, on Saturday, Oct. 14, 1961. This meeting will be preceded on 
October 13 by an open Executive Committee meeting at which the affairs of the Academy 


will be diseussed. 


Association of American Women Dentists 


The Association will meet at the Warwick Hotel in Philadelphia, Pennsylvania, on 
Oct. 15 and 16, 1961. Guests are cordially invited to attend the banquet on the evening 
of October 16. 


New York Institute of Clinical Oral Pathology, Inc. 


The Institute announces the tenth Herman L. Reiss Memorial Lecture, which will be 
presented at the New York Academy of Medicine Building, 2 East 103rd St., New York, 
New York, on Monday, Oct. 30, 1961, at 8:30 P.M. 

The essayist will be Joseph L. Bernier, Major General, USA, Assistant Surgeon General 
and Chief of the Army Dental Corps, and Professor and Chairman of the Department of 
Oral Pathology at Georgetown University. General Bernier’s subject will be ‘‘Correlation 
of the Roentgenologic and Histologic Features of Certain Tumors of the Jaws.’’ 
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Boston University 
The following postgraduate courses are offered by the Department of Stomatology, 
School of Medicine, Boston University and the Massachusetts Memorial Hospitals: 

Occlusal Adjustment. Oct. 30 to Nov. 3, 1961. Drs. Bernard 8. Chaikin, Henry 
M. Goldman, Gerald M. Kramer, William Pendergast, Irving Romanow, 

J. David Kohn, David J. Baraban, Leo Talkov, David V. Berry, and Jack 
Bloom. Fee, $200.00. 

Periodontal Therapy. Nov. 6 to 10, 1961. Drs. Henry M. Goldman, Bernard §. 
Chaikin, Gerald M. Kramer, William Pendergast, Irving Romanow, Jack 
Bloom, and associates. Fee, $200.00. 

Endodontics. Nov. 13 to 17, 1961. Dr. Herbert Schilder. Fee, $175.00. 

Fixed Bridge Prosthesis. Nov. 27 to Dee. 1, 1961. Drs. Leo Talkov, David J. 
Baraban, and Lloyd Warshauer. Fee, $175.00. 

Periodontal Pathology. Jan. 22 to 26, 1962. Drs. Henry M. Goldman and Jack 
Bloom. Fee, $200.00. 

The Use of Ultrasonics in Periodontal Therapy. March 17, 1962. Dr. Henry M. 
Goldman. Fee, $35.00. 

Periodontal Therapy. March 19 to 23, 1962. Drs. Henry M. Goldman, Bernard 
S. Chaikin, Gerald M. Kramer, William Pendergast, Jack Bloom, and asso- 
ciates. Fee, $200.00. 

Advanced Course in Periodontal Therapy. March 26-30, 1962. Drs. Henry M. 
Goldman, Bernard 8. Chaikin, Gerald M. Kramer, William Pendergast, and 
associates. Fee, $200.00. 

Apicoectomy—Surgical Endodontic Procedures. April 2 to 6, 1962. Dr. Herbert 
Schilder. Fee, $175.00. 

Treatment Planning Clinic 
Staff, Department of Stomatology. Fee, $60.00. 

Surgical Procedures in Periodontal Therapy. April 30 to May 4, 1962. Dr. Lewis 


Restoration of Missing Teeth. April 6 and 7, 1962. 





Fox and associates. Fee, $200.00. 
Full Mouth Reconstruction. May 14 to 18, 1962. Drs. Leo Talkov, David J. 
Baraban (Restorative Phase), Henry M. Goldman, Bernard 8. Chaikin, 
Gerald M. Kramer, J. David Kohn (Periodontal Phase). Fee, $200.00. 
For applications, write to David J. Baraban, D.M.D., Director of Postgraduate Studies, 
Department of Stomatology, Massachusetts Memorial Hospitals, 750 Harrison Ave., Boston 


18, Massachusetts. 


Temple University 

A one-day course in clinical endodonties will be given at the School of Dentistry on 
Friday, Oct. 20, 1961, immediately following the annual meeting of the American Dental 
Association. The course is under the direction of Dr. Leonard Parris. Luncheon will be 
ineluded. The fee for the course is $35.00. 

For further information, write Dr. Louis Herman, Director of Postgraduate Studies, 
Temple University School of Dentistry, 3223 North Broad St., Philadelphia 40, Pennsylvania. 


Tufts University 

A special participation course in periodontology (DPG. 606-A) will be offered for one 
week, April 9 through April 13, 1962, by Dr. Irving Glickman and staff. Tuition for the 
course will be $175.00. 

In this course emphasis will be placed upon learning by clinical experience in addition 
to lectures and demonstrations. Half of the time will be devoted to clinical sessions in which 
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ch participant treats patients. The ‘‘bone factor’’ concept for the diagnosis, determination 
prognosis, and treatment planning for individual teeth and the dentition as a functioning 
t will be explained in detail. 

For information, write Director, Dental Post-Graduate Refresher Courses, Tufts Uni- 
sity School of Dental Medicine, 136 Harrison Ave., Boston 11, Massachusetts. 


American Academy of Periodontology 

The Academy will hold its forty-seventh annual meeting aboard the M. S. Bergensfjord, 
iling from Philadelphia to Bermuda on Oct. 20 and returning to Philadelphia on Oct. 25, 
961. In Bermuda the ship will serve as the Academy’s hotel. 

Any member of the American Dental Association or recognized affiliate organizations 
ay secure space on the M. S. Bergensfjord as long as space is available. 

Those interested in participating in this meeting should contact Mr. E. M. Baskette, 
‘aribbean Cruise Lines, Suite #301, Roeper Bldg., Miami 32, Florida. 
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REVIEWS OF THE LITERATURE 


BOOK REVIEWS 


Oral Physiology. Sidney I. Silverman, B.S., D.D.S., F.A.C.D., Director, Graduate and 
Postgraduate Prosthodontics, New York University College of Dentistry; Associate 
Professor, Denture Prosthesis, New York University College of Dentistry; Associate 
Clinical Professor, Physical Medicine and Rehabilitation, New York Medical Col- 
lege—Metropolitan Hospital; Special Consultant, United States Public Health 
Service; Consultant, Veterans Administration Hospital, New York, N. Y., and Jewish 
Chronic Disease Hospital, Brooklyn, N. Y.; Visiting Prosthodontist, Bird S. Coler 
Hospital and Home and New York Metropolitan Hospital, New York, N. Y.; Dip- 
lomate, American Board of Prosthodontics. St. Louis, 1961, The C. V. Mosby Company. 
Price, $15.00. 


The purpose of this book, according to the author, is to enable the dentist to better 
serve the needs of mankind by bringing together the findings of scientists and clinicians 
for more effective communication between their respective disciplines. 

The text is divided into three parts: 

Part I. Structure and Function of Major Tissues and Organs and Their 
Relation to Dental Occlusion. 

Part II. Functions of the Organ Systems of the Maxillofacial Structures. 

Part III. Clinical Application of Physiology to the Major Age Groups. 

In his introduction Dr. Raymond Nagle, an outstanding educator, says that “this 
book presents the principles of physiology as they are applied to dental practice.” This 
is very true; it is an excellent book. The 280 illustrations, with descriptive legends, are 
exceptionally good. Each chapter hus selected references. 

This book could be used as a basie text in dental schools, by the graduate student, 
and by the practitioner. It will doubtless be used as a textbook; that will be up to the 
educators. 

I would recommend that every practitioner review this book, for the title may be 


misleading, 
Thomas J. Cook. 


Advances in Biology of Skin. Volume 1. Cutaneous Innervation. Edited by William 
Montagna, Arnold Biological Laboratory, Brown University, Providence, Rhode 
Island. New York, 1960, Pergamon Press. Price, $10.00. 


The nine chapters in this book are intended to cover the material presented at the 
1959 annual Symposium on the Biology of Skin, which was held at Brown University. 
The structure and histochemical characteristics of the cutaneous nerves and end organs 
are discussed by first-ranking authorities in the fields of neurology, anatomy, biochemistry, 
pharmacology, and dermatology. The new concept of a universally occurring basic triad 
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nerve endings (free fiber endings, expanded tip endings, and encapsulated endings) 
ces the now obsolete theory of von Frey, postulating that anatomically different end 
ns each serve a specific cutaneous sensation. The outstanding paper by G. Weddel 
sses his experimental work on the mechanism of common sensibility, which he 


ried out on the cornea and ciliary nerves of the cat. The last two chapters, which deal 


the sensation of itching, contain much clinical and experimental data which throw 
this controversial and difficult subject. The close relationship between 


light on 


ng and pain is stressed. 
Benjamin K,. Fisher. 
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ABSTRACTS OF CURRENT LITERATURE 


Clinical and Histopathological Study of Oral Leukoplakia. W. G. Shafer and C, A. 
Waldron. Surg. Gynec. & Obst. 112: 411, April, 1961. 


“Leukoplakia is a term that has been used for many years to indicate a condition 
ucous membranes characterized by the appearance of abnormal white patches or 
ques. However, there is a universal lack of agreement among clinicians and even 
thologists as to the exact meaning of the term.” 

The word “leukoplakia” is used by many to describe a precancerous lesion. There 
little information based on factual studies regarding the percentage of patients with 





nical leukoplakia who developed carcinoma in the site. There are more data on the 

imber of patients who have carcinoma of the oral mucosa and who also have leukoplakia. 
The authors feel that the term “leukoplakia” should be used in clinical diagnosis 
not in microscopic diagnosis. 


The article is excellent, with adequate illustrations and references. 


zr. J. C. 


Premedication With Atropine by Mouth. M. L. Joseph and R. J. Vale. Lancet 2: 1060, 
November, 1960. 


The preoperative oral administration of atropine to children is desirable to avoid 
njection. Children ranging in age from 3 to 12 were given 0.85 mg. of atropine by mouth 


before anesthesia. The atropine was given, on the average, ninety-five minutes pre- 


: operatively. 

It was concluded that atropine proved as satisfactory when given by mouth, as when 
njected. The atropine was given subcutaneously to a control group. The pulse rate was 
similar in both groups, and excess saliva was uncommon. 

a os. Ge 
Closed Chest Cardiac Resuscitation, H. T. Bahnson. Surg. Gynec. & Obst. 112: 622, May, 
1961. 
The value of external massage in cardiac arrest lies in its simplicity. No ventilating 
3 equipment other than that required for mouth-to-mouth ventilation is used. 
iB With the patient lying on a rigid support, such as the floor, the operator places the 


heel of one hand, with the other on top of it, on the sternum just cephalad to the xiphoid 
process. Firm, quick pressure is applied vertically downward about sixty times per 
minute, and at the end of each pressure stroke the hands are lifted to permit full ex- 
pansion of the chest. A quick, forceful pressure is important. One person should massage 
the heart while another ventilates the lungs by the mouth-to-mouth method. 

An interesting case is reported. This article and the editorial by Starzl in the same 


issue are recommended reading for the oral surgeon. 


te & 
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The Role of Electrical Pacemakers in the Treatment of Unexpected Cardiac Arrest. T. E. 
Starzl. Surg. Gynec. & Obst. 112: 624, May, 1961. 


The cardiac pacemaker has been in use for eight years. For the treatment of Stokes 
Adams disease with heart block, its role is well established. 

Some patients with cardiae arrest have been resuscitated with pacemaker therapy, 
but there are certain limitations and indications for electrical stimulation in cardiac arrest 

If pacemaker therapy cannot be applied immediately, it is likely to fail even in 
favorable cases. 

When cardiac arrest is announced, the patient’s chance for prompt massage may be 
delayed by frantic and time-consuming efforts to procure and apply a pacemaker. If 


electrical pacemaking is to be tried, it should be done without delay. 
2. oe, 


Pregnancy and Dental Health. Robert I. Pfeffer. Obst. & Gynec. 16: 263, September, 1960. 


In this survey consideration is given to the effects of pregnancy on the dental and 
oral tissues, the possible danger to a pregnant woman of the drugs or methods used in 
dentistry, the influence of pregnancy on the extent and type of dental treatment, and the 
effect of dental disease on the course of pregnancy. 

The prevalence of caries in pregnant women is related to the age group in which the 
average pregnant woman belongs. This is substantiated by several studies which are cited 
in the article. 

It is reported that it is an unusual patient who does not show some gingival changes 
during her pregnancy. It is believed that the usual gingival tumors of pregnancy should 
be treated conservatively. 

The administration of a good general anesthetic during pregnancy does not involve 
special hazards to the mother or the fetus, nor does it endanger the normal course of 


pregnancy if maternal cardiovascular distress and anoxia are avoided throughout. General 
anesthesia is particularly dangerous to the patient when she receives it while in a sitting 


position. 

? . : : : 

The most favorable time for dental treatment is between the thirteenth and twenty- 
eighth weeks of pregnancy. Pain or discomfort, however, must be relieved at any time. 
X-ray examination of the teeth need not be postponed or delayed, for when normal pre- 
sautions are taken the hazards are practically nil. 

Edmund I. Parnes. 





